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MC58 (B) 



Common name 



NMB0001 putative acetyltransferase 

NMB0002 hypothetical protein 

NMB0003 glutamyl-tRNA synthetase 

NMB0004 EpiH/GdmH-related protein 

NMB0005 arsenate reductase 

NMB0006 thioredoxin-related protein 

NMB0007 cell division ATP-binding protein FtsE 

NMB0008 putative cell division protein FtsX 

NMB0009 BolA/YrbA family protein 

NMB0010 phosphogiycerate kinase 

NMB0011 UDP-N-acetylglucosamine 1-carboxyvinyltransferase 

NMB0012 conserved hypothetical protein 

NMB0013 conserved hypothetical protein 

NMB0014 3-deoxy-D-manno-octulosonic-acid transferase 

NM B001 5 6-phosphogl uconate dehydrogenase, decarboxylating 

NMB0017 UDP-3-0-3-hydroxymyristoyl N-acetylglucosamine deacetylase 

NMB0018 pilinPilE 

NMB0027 FKBP-type peptidyl-prolyl cis-trans isomerase 

NMB0029 glycerate dehydrogenase 

NMB0030 methionyl-tRNA synthetase 

NMB0031 glucosamine--fructose-6-phosphate aminotransferase (isomerizing) 

NMB0032 hypothetical protein 

NMB0033 putative membrane-bound lytic murein transglycosylase A 

NMB0034 conserved hypothetical protein 

NMB0035 conserved hypothetical protein 

NMB0036 conserved hypothetical protein 

NMB0037 phnA protein 

NMB0038 UDP-N-acetylglucosamine pyrophosphorylase 

NMB0039 hypothetical protein 

NMB0040 putative hydrolase 

NMB0041 ABC transporter, periplasmic solute-binding protein 

NMB0042 conserved hypothetical protein 

NMB0043 conserved hypothetical protein 

NMB0044 peptide methionine sulfoxide reductase 

NMB0045 signal recognition particle protein 

NMB0047 conserved hypothetical protein 

NMB0048 conserved hypothetical protein (pseudogene) 

NMB0050 conserved hypothetical protein 

NMB0051 twitching motility protein 

NMB0052 twitching motility protein PilT 

NMB0053 conserved hypothetical protein 

NMB0054 hypothetical protein 

NMB0055 pyrroline-5-carboxylate reductase 

NMB0056 DnaK suppressor protein 

NMB0057 hypothetical protein 

NMB0059 dnaJ protein 

NMB0060 conserved hypothetical protein 

NMB0062 glucose-1 -phosphate thymidylyltransferase 

NMB0063 dTDP-D-glucose 4,6-dehydratase 

NMB0064 UDP-glucose 4-epimerase 

NMB0071 capsule polysaccharide export outer membrane protein CtrA 

NMB0072 capsule polysaccharide export inner-membrane protein CtrB 

NMB0073 capsule polysaccharide export inner-membrane protein CtrC 

NMBQ074 capsule polysaccharide export ATP-binding protein CtrD 

NM 80075 putative transcriptional accessory protein Tex 

NMB0077 site-specific DNA methylase (truncation) 

NMB0078 UDP-glucose 4-epimerase (truncation) 

NMB0079 dTDP-D-glucose 4,6-dehydratase 

NMB0080 glucose-1 -phosphate thymidylyltransferase 

NMB0081 dTDP-4-keto-6-deoxy-D-g!ucose-3,6-epimerase 
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NMB0082 capsule polysaccharide modification protein LipA 

NMB0083 capsule polysaccharide modification protein LipB 

NMB0085 sodium/glutamate symporter 

NMB0086 hypothetical protein 

NMBO087 hypothetical protein 

NMB0088 putative outer membrane protein P1 

NMB0089 pyruvate kinase (I 



NMB0102 
NMB0103 
NMB0104 
NMB0105 
NMB0106 
NMB0107 
NMB0108 
NMB0109 
NMB0110 
NMB0111 
NMB0112 
NMB0113 
NMB0114 
NMB0115 
NMB0116 
NMB0117 
NMB0118 
NMB0119 
NMB0120 
NMB0121 
NMB0122 
NMB0123 
NMB0124 
NMB0125 
NMB0126 
NMB0127 
NMB0128 
NMB0130 
NMB0131 
NMB0132 
NMB0133 
NMB0134 
NMB0135 
NMB0136 
NMB0137 
NMB0138 
NMB0139 
NMB0140 
NMB0142 
NMB0143 
NMB0144 
NMB0145 
NMB0146 
NMB0147 
NMB0148 
NMB0149 
NMB0150 
NMB0151 
NMB0152 
NMB0153 
NMB0154 
NMB0155 
NMB0156 
NMB0157 



hypothetical protein 

putative bacteriocin resistance protein 

hypothetical protein 

PhnO-related protein 

aspartate carbamoyltransferase, catalytic subunit 
aspartate carbamoyltransferase, regulatory subunit 
hypothetical protein 
conserved hypothetical protein 
polypeptide deformylase 
methionyl-tRNA formyltransferase 
16S RNA methyltransferase 
hypothetical protein 

putative nitrogen regulation protein NtrY 
nitrogen assimilation regulatory protein NtrX 
DNA processing chain A 
putative smg protein 
DNA topoisomerase I 
hypothetical protein 
hypothetical protein 
conserved hypothetical protein 
conserved hypothetical protein 
ferredoxin, 4Fe-4S bacterial type 
translation elongation factor Tu 
preprotein translocase SecE subunit 
transcription antitermtnation protein NusG 
SOS ribosomal protein L1 1 
SOS ribosomal protein L1 
SOS ribosomal protein L10 
SOS ribosomal protein L7/L12 
DNA-directed RNA polymerase, beta subunit 
DNA-directed RNA polymerase, beta subunit 
hypothetical protein 
conserved hypothetical protein 
30S ribosomal protein S12 
30S ribosomal protein S7 
elongation factor G (EF-G) 
translation elongation factor Tu 



30S 


ribosomal 


protein 


S10 


50S 


ribosomal 


protein 


L3 


SOS 


ribosomal 


protein 


L4 


50S 


ribosomal 


protein 


L23 


50S 


ribosomal 


protein 


L2 


30S 


ribosomal 


protein 


S19 


50S 


ribosomal 


protein 


L22 


30S 


ribosomal 


protein 


S3 


SOS 


ribosomal 


protein 


L16 


SOS 


ribosomal 


protein 


L29 


30S 


ribosomal 


protein 


S17 


50S 


ribosomal 


protein 


U4 


50S 


ribosomal 


protein 


L24 


50S 


ribosomal 


protein 


L5 


30S 


ribosomal 


protein 


S14 


30S 


ribosomal 


protein 


S8 


SOS 


ribosomal 


protein 


L6 



2/110 



10/500553 



WO 03/060120 



FIGURE 1 (cntd) 



PCT/FR02/04587 



NMB0158 
NMB0159 
NMB016O 
NMB0161 
NMB0162 
NMB0163 
NMB0164 
NMB0165 
NMB0166 
NMB0167 
NMB0168 
NMB0169 
NMB0170 
NMB0171 
NMB0172 
NMB0173 
NMB0174 
NMB0175 
NMB0176 
NMB0177 
NMB0178 
NMB0179 
NMB0180 
NMB0181 
NMB0182 
NMB0183 
NMB0184 
NMB0185 
NMB0186 
NMB0187 
NMB0188 
NMB0189 
NMB0190 
NMB0191 
NMB0192 
NMB0193 
NMB0194 
NMB0195 
NMB0196 
NMB0198 
NMB0199 



NMB0201 
NMB0203 
NMB0204 
NMB0205 
NMB0206 
NMB0207 
NMB0208 
NMB0209 
NMB0211 
NMB0212 
NMB0213 
NMB0214 
NMB0215 
NMB0216 
NMB0217 
NMB0218 
NMB0219 
NMB0220 
NMB0221 
NMB0222 



50S ribosomal protein L18 

30s ribosomal protein S5 

50S ribosomal protein L30 

SOS ribosomal protein L15 

preprotein translocase SecY subunit 

translation initiation factor IF-1 

50S ribosomal protein L36 

30S ribosomal protein S13 

30S ribosomal protein S1 1 

30S ribosomal protein S4 

DNA-directed RNA polymerase, alpha subunit 

SOS ribosomal protein L17 

septum site-determining protein MinC 

septum site-determining protein MinD 

cell division topological specificity factor 

transcriptional regulator, LysR family 

valyl-tRNA synthetase 

conserved hypothetical protein 

D-amino acid dehydrogenase, small subunit 

putative sodium/alanine symporter 

acyl-(acyl-carrier-protein)-UDP-N-acetylglucosamine O-acyl transferase 

(3R)-hydroxymyristoyi-(acyl carrier protein) dehydratase 

UDP-3-0-(3-hydroxymyristoyl)-glucosamine N-acyltransferase 

putative outer membrane protein OmpH 

outer membrane protein Omp85 

conserved hypothetical protein 

1-deoxy-D-xylulose 5-phosphate reductoisomerase 

phosphatidate cytidylyltransferase 

undecaprenyl pyrophosphate synthetase 

ribosome recycling factor 

conserved hypothetical protein 

hypothetical protein 

glucose inhibited division protein B 

ParA family protein 

ribonuclease Hll 

glucose inhibited division protein A 
putative amino acid symporter 
pyridoxal phosphate biosynthetic protein PdxA 
ribonuclease E 

ribosomal large subunit pseudouridine synthase C 
lipid-A-disaccharide synthase 



hypothetical protein 
dihydrodipicolinate reductase 
putative lipoprotein 
ferric uptake regulation protein 
leucyl/phenylalanyl-tRNA-protein transferase 
glyceraidehyde 3-phosphate dehydrogenase 
ferredoxin, 4Fe-4S bacterial type 
glutathione-regulated potassium-efflux system protein 
L-serine dehydratase 
DNA gyrase subunit B 
hypothetical protein 
oligopeptidase A 
conserved hypothetical protein 
catalase 

putative RNA polymerase sigma-54 factor RpoN 
glycosyitransferase 

3-oxoacyl-(acyl-carrier-protein) synthase II 
acyl carrier protein 
dihydroorotate dehydrogenase 
hypothetical protein 
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NMB0224 glutamate-ammonia-ligase adenylyltransferase 

NMB0226 conserved hypothetical protein 

NMB0227 conserved hypothetical protein 

NMB0228 conserved hypothetical protein 

NMB0229 conserved hypothetical protein (pseudogene) 

NMB0230 conserved hypothetical protein 

NMB0232 DNA helicase II 

NMB0234 hypothetical protein 

NMB0235 hypothetical protein 

NMB0236 hypothetical protein 

NMB0237 hypothetical protein 

NMB0239 hypothetical protein 

NMB0240 hypothetical protein 

NMB0241 NADH dehydrogenase I. A subunit 

NMB0242 NADH dehydrogenase I, B subunit 

NMB0243 NADH dehydrogenase I, C subunit 

NMB0244 NADH dehydrogenase I, D subunit 

NMB0245 NADH dehydrogenase I, E subunit 

NMB0246 NADH dehydrogenase I, F subunit 

NMB0247 hypothetical protein 

NMB0248 conserved hypothetical protein 

NMB0249 NADH dehydrogenase I, G subunit 

NMB0250 NADH dehydrogenase j, H subunit 

NMB0251 NADH dehydrogenase I, ! subunit 

NMB0252 hypothetical protein 

NMB0253 NADH dehydrogenase I. J subunit 

NMB0254 NADH dehydrogenase I, K subunit 

NMB0255 cell filamentation protein Fic-related protein 

NMB0256 hypothetical protein 

NMB0257 NADH dehydrogenase I, L subunit 

NMB0258 NADH dehydrogenase I, M subunit 

NMB0259 NADH dehydrogenase I, N subunit 

NMB0261 geranyUranstransferase 

NMB0262 exodeoxyribonuclease. small subunit 

NMB0263 conserved hypothetical protein 

NMB0264 ABC transporter, ATP-binding protein 

NMB0265 Holliday junction DNA heiicase RuvA 

NMB0266 conserved hypothetical protein 

NMB0267 conserved hypothetical protein 

NMB0268 RNA methyltransferase, TrmH family 

NMB0269 competence protein 

NMB0270 putative bioH protein 

NMB0271 hypothetical protein 

NMB0273 hypothetical protein 

NMB0274 ATP-dependent DNA helicase RecQ 

NMB0275 indole-3-glycerol phosphate synthase 

NMB0276 conserved hypothetical protein 

NMB0277 virulence factor MviN 

NMB0278 thiol.disutfide interchange protein DsbA 

NMB0279 conserved hypothetical protein 

NMB0280 putative organic solvent tolerance protein 

NMB0281 peptidyl-prolyl cis-trans isomerase 

NMB0282 ribonuclease il-related protein 

NMB0283 conserved hypothetical protein 

NMB0284 adenylosuccinate lyase 

NMB0286 conserved hypothetical protein 

NMB0287 probable ATP-dependent helicase DinG 

NMB0290 putative transcriptional regulator 

NMB0291 conserved hypothetical protein 

NMB0292 conserved hypothetical protein 

NMB0293 putative TonB-dependent receptor 
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NMB0294 


thiol:disulfide interchange protein DsbA 


NMB0295 


signal recognition particle protein 


NMB0296 


CcsA-related protein 


NMB0297 


hypothetical protein 


NMB0299 


comEA-related protein 


NMB0301 


hypothetical protein 


NMB0304 


class 5 outer membrane protein (degenerate) 


NMB0307 


phospho-2-dehydro-3-deoxyheptonate aldolase 


NMB0308 


dihydrofolate reductase 


NMB0309 


conserved hypothetical protein 


NMB0310 


conserved hypothetical protein 


NMB0311 


hypothetical protein 


NMB0313 


conserved hypothetical protein 


NMB0314 


hypothetical protein 


NMB0315 


conserved hypothetical protein 


NMB0316 


conserved hypothetical protein 


NMB0317 


conserved hypothetical protein 


NMB0318 


fatty acid efflux system protein 


NMB0319 


fatty acid efflux system protein 


NMB0321 


50S ribosomal protein L28 


NMB0322 


SOS ribosomal protein L33 


NMB0323 


UbiH familv orotpin 


NMB0324 


50S ribosomal nrntpin 1 97 


NMB0325 


50S ribosomal protein L21 


NMB0327 


bunsci vcu i lypuu iciiudi pruicin ipseuQOycne) 


NMB0329 


type iv piius assemoiy proiein 


NMB0330 


V/Uiiaci vcu i lypuir iciiual proiein 


NMB0331 


ri 1 1 1 3 f 1 \/ O If inQCD /ncoi t/Hrvnrir\n\ 

puiouve Miidoe ^poCUOOyCne^ 


NMB0332 


iy(jc iv prcpnin pepuuase 


NMB0334 


nil lf*f"i^p-fi-.r4t"ir , icrihat^ icAmar^cA 

y iuv/Udc-o-pi luopi laic iburnerase 


NM80335 


2 3 4 S-Iptrs hv/rironvrtrti nP*-9-/*arh/^iv\/lato M ci tr*r-iw-k\Atr-*n**-fs\*-\*>~s. 

*- » ^ >^ i-* 'cuai »yui ujjyi iuii ic-£-i,d[ uuxytcJic iN-succinyiiransiersse 


NMB0336 


ci ivjyi J icf-pruitriny l6UUCiaS6 


NMB0337 


puidLive urancriea-cnain ammo acio aminoiransterase 


NMB0338 


i lyfjuiuciicdi pruicin 


NMB0339 


uunici veu iiypoinciicai proiein 


NMB0340 


to^iuytyiu ion iiui it; lydoc 


NMB0341 


io^n pi uicu i 


NMB0342 


iiiLiaucnuidi ocpiallUlt pivJlGII) M 


NMB0343 


uuiiocivcu JiypuHicucai proiein 


NMB0344 


uuirv I lUn lalllliy pfOlClN 


NMB0345 


ceH-bindina factor outativp 


NMB0346 


hvDothetical nrntpin 


NMB0347 


conserved hvnnthetie;*! nrntpin 


NMB0348 


conserved hvoothptirpl nrntpin 


NMB0349 


Qlutamvl-tRNA svnthetase-re!ated nrntpin 


IMMB0350 


hypothetical protein 


NMB0351 


transaldolase 


NMB0352 


sugar isomerase, KpsF/GutQ family 


NMB0353 


conserved hypothetical protein 


NMB0354 


hypothetical protein 


NMB0355 


conserved hypothetical protein 


NMB0356 


ABC transporter, ATP-binding protein 


NMB0357 


monofunctional biosynthetic peotidoalvcan transolvcosvla«;p 


NMB0358 


shikimate 5-dehydrogenase 


NMB0359 


glutamate--ammonia ligase 


NMB0360 


AmpG-related protein 


NMB0361 


conserved hypothetical protein 


NMB0364 


FrpC operon protein 


NMB0365 


iron-regulated protein FrpC (truncation) 


NMB0366 


hypothetical protein 


NMB0367 


hypothetical protein 
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NMB0368 hypothetical protein 

NMB0369 hypothetical protein 

NMB0370 hypothetical protein 

NMB0371 hypothetical protein 

NMB0372 hypothetical protein 

NMB0374 MafB-related protein 

NMB0375 mafA protein 

NMB0377 conserved hypothetical protein 

NMB0378 putative phosphate permease 

NMB0379 oxygen-independent coproporphyrinogen ill oxidase 

NMB0380 transcriptional regulator, Crp/Fnr family 

NMB0381 cys regulon transcriptional activator 

NMB0382 outer membrane protein class 4 

NMB0385 thiamin-monophosphate kinase 

NMB0386 phosphatidylglycerophosphatase A 

NMB0387 ABC transporter. ATP-binding protein 

NMB0388 putative sugar transporter 

NMB0389 aldose 1-epimerase 

NMB0390 maltose phosphorylase 

NMB0391 beta-phosphoglucomutase 

NMB0392 l-aspartate oxidase 

NMB0393 multidrug resistance protein 

NMB0394 quinolinate synthetase A 

NMB0395 conserved hypothetical protein 

NMB0396 nicotinate-nucleotide pyrophosphorylase 

NMB0398 transcriptional regulator, ArsR family 

NMB0399 exodeoxyribonuclease II) 



NMB0401 
NMB0402 
NMB0404 
NMB0405 
NMB0406 
NMB0407 
NMB0408 
NMB0409 
NMB0410 
NMB0411 
NMB0412 
NMB0413 
NMB0414 
NMB0416 
NMB0417 
NMB0418 
NMB0419 
NMB042O 
NMB0421 
NMB0422 
NMB0423 
NMB0424 
NMB0425 
NMB0426 
NMB0427 
NMB0428 
NMB0430 
NMB0431 
NMB0432 
NMB0433 
NMB0434 
NMB0435 
NMB0436 
NMB0437 



proline dehydrogenase 
sodium/proline symporter 
conserved hypothetical protein 
competence protein ComM 
conserved hypothetical protein 
thiol:disu!fide interchange protein DsbA 
bacitracin resistance protein 
conserved hypothetical protein 
conserved hypothetical protein 
conserved hypothetical protein 
cell division protein FtsL-related protein 
penicillin-binding protein 2 

UDP-N-acetylmuramoylalanyl-D-glutamate-2,6-diaminopimelate ligase 

UDP-N-acetylmuramoylalanyl-D-glutamyl-2,6-diaminopimelate--D-alanyl-D-al 
hypothetical protein 

phospho-N-acetylmuramoyl-pentapeptide-transferase 
conserved hypothetical protein 
UDP-N-acetylmuramoylalanine-D-glutamate ligase 
cell division protein FtsW 

UDP-N-acetylglucosamine-N-acetylmuramyl-(pentapeptide) pyrophosphoryl 

UDP-N-acetylmuramate-alanine ligase 

D-alanine-D-alanine ligase 

cell division protein FtsQ 

cell division protein FtsA 

cell division protein FtsZ 

conserved hypothetical protein 

putative carboxyphosphonoenolpyruvate phosphonomutase 

methylcitrate synthase/citrate synthase 2 

conserved hypothetical protein 

aconitate hydratase 1 

conserved hypothetical protein 

acetate kinase 

conserved hypothetical protein 
conserved hypothetical protein 



6/110 



10/500553 



WO 03/060120 



FIGURE 1 (cntd) 



PCT/FR02/045S7 



NMB0438 

NMB0439 

NMB0440 

NMB0441 

NMB0444 

NMB0445 

NMB0446 

NMB0447 

NMB0448 

NMB0449 

NMB0450 

NMB0451 

NMB0452 

NMB0453 

NMB0454 

NMB0455 

NMB0456 

NMB0457 

NMB0458 

NMB0459 

NMB0460 

NMB0462 

NMB0463 

NMB0464 

NMB0465 

NMB0466 

NMB0467 

NMB0468 

NMB0469 

NMB0470 

NMB0471 

NMB0472 

NMB0473 

NMB0474 

NMB0475 

NMB0476 

NMB0477 

NMB0478 

NMB0479 

NMB0480 

NMB0481 

NM80482 

NMB0433 

NMB0484 

NMB0485 

NMB0494 

NMB0496 

NMB0497 

NMB0499 



NWB0502 
NMB0503 
NMB0506 
NMB0507 
NWB0508 
NMB0509 
NMB0510 
NMB0511 
NMB0514 
NMB0515 
NMB0516 
NMB0520 



hypothetical protein 
conserved hypothetical protein 
prephenate dehydrogenase, putative 
nitrilase 

conserved hypothetical protein 
bicyclomycin resistance protein, putative 
chorismate mutase/prephenate dehydratase 
DNA repair protein RecO 
pyridoxal phosphate biosynthetic protein PdxJ 
hypothetical protein 
hypothetical protein 
hypothetical protein 
holo-{acyl-carrier protein) synthase 
mutT protein 
hypothetical protein 
conserved hypothetical protein 
N-acetylmuramoyl-L-alanine amidase 
conserved hypothetical protein 
giutamale racemase 
conserved hypothetical protein 
transferrin-binding protein 2 
spermidine/putrescine ABC transporter, periplasmic spermidine/putrescine-bi 
30S ribosomal protein S20 
putative phospholipase A1 
conserved hypothetical protein 
aspartyMRNA synthetase 
hypothetical protein 
biosynthetic arginine decarboxylase 
agmatinase 

C4-dicarboxyIate transporter 
conserved hypothetical protein 
8-amino-7-oxononanoate synthase 
conserved hypothetical protein 
putative biotin synthesis protein BioC 
hypothetical protein 
hypothetical protein 
conserved hypothetical protein 
hypothetical protein 
conserved hypothetical protein 
TspB-related protein 
hypothetical protein 
hypothetical protein 
hypothetical protein 
hypothetical protein 
hypothetical protein 
DNA helicase (truncation) 
hemolysin activator-related protein 
hemagglutinin/hemolysin-related protein 
hypothetical protein 



hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 
hypothetical 



protein 
protein 
protein 
protein 
protein 
protein 
protein 
protein 
protein 
protein 
protein 
protein 
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NMB0521 

NMB0524 

NWB0525 

NMB0527 

NMB0528 

NMB0529 

NMB0530 

NMB0531 

NMB0532 

NMB0533 

NMB0534 

NMB0535 

NMB0536 

NMB0537 

NMB0538 

NMB0539 

NMB0540 

NMB0541 

NMB0542 

NMB0543 

NMB0544 

NMB0545 

NMB0546 

NMB0547 

NMB0548 

NMB0549 

NMB0550 

NMB0551 

NMB0552 

NMB0554 

NMB0555 

NMB0556 

NMB0557 

NMB0558 

NMB0559 

NMB0560 

NMB0561 

NMB0562 

NMB0563 

NMB0564 

NMB0565 

NMB0566 

NMB0567 

NMB0568 

NMB0569 

NMB0570 

NMB0571 

NMB0572 

NMB0573 

NMB0574 

NMB0575 

NMB0576 

NMB0577 

NMB0578 

NMB0579 

NMB0580 

NMB0581 

NMB0582 

NMB0584 

NMB0585 

NMB0586 



hypothetical protein 

putative ribonuclease BN 

putative aluminum resistance protein 

putative 6-pyruvoyl tetrahydrobiopterin synthase 

conserved hypothetical protein 

conserved hypothetical protein 

glycosyl hydrolase, family 3 

conserved hypothetical protein 

protease DO (pseudogene) 

endonuclease III 

conserved hypothetical protein 

glucose/galactose transporter 

Na+/H+ antiporter 

conserved hypothetical protein 

conserved hypothetical protein 

porphobilinogen deaminase 

aspartate aminotransferase 

hypothetical protein 

hypothetical protein 

putative L-lactate permease 

conserved hypothetical protein 

conserved hypothetical protein 

alcohol dehydrogenase, propanol-preferring 

type IV pilin protein 

AcrA/AcrE family protein 

ABC transporter, ATP-binding protein 

thiolidisulfide interchange protein DsbC 

primosomal protein n 

hypothetical protein 

dnaK protein 

hypothetical protein 

putative repressor protein 

conserved hypothetical protein 

hypothetical protein 

ubiquinone biosynthesis protein AarF 

serine acetyltransferase 

grpE protein 

conserved hypothetical protein 

thiamine biosynthesis lipoprotein ApbE 

Na(+)-transtocating NADH-quinone reductase, subunit F 

Na(+)-translocating NADH-quinone reductase, subunit E 

Na(+)-translocating NADH-quinone reductase, subunit D 

Na(+)-trans!ocating NADH-quinone reductase, subunit C 

Na(+)-translocating NADH-quinone reductase, subunit B 

Na(+)-translocating NADH-quinone reductase, subunit A 

hypothetical protein 

conserved hypothetical protein 

hypothetical protein 

transcriptional regulator, AsnC family 

glycine cleavage system T protein 

glycine cleavage system H protein 

glutamyl-tRNA reductase 

NosR-related protein 

copper ABC transporter, periplasms copper-binding protein 

copper ABC transporter, ATP-binding protein 

protein disulfide isomerase NosL, putative 

electron transfer flavoprotein-ubiquinone oxidoreductase 

putative bacteriocin resistance protein 

FrpC operon protein 

putative iron-regulated protein FrpA 

putative adhesin 
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NMB0587 


membrane protein 


NMB0588 


ABC transporter, ATP-binding protein 


NMB0589 


50s ribosomal protein L19 


NMB0590 


tRNA (guanine-N1 )-methyltransferase 


NMB0591 


16S rRNA processing protein RimM 


NMB0592 


30S ribosomal protein S16 


NMB0593 


conserved hypothetical protein 


NMB0594 


sensor histidine kinase 


NMB0595 


DNA-binding response regulator 


NMB0596 


hypothetical protein 


NMB0597 


hypothetical protein 


NMB0598 


Maf/YceF/YhdE family protein 


NMB0599 


conserved hypothetical protein 


NMB0600 


hypothetical protein 


NMB0601 


Conserved hVDOthetical nrotpin /authpntir nnint mnlatinh\ 


NMB0602 


hitA protein 


NMB0603 


phosphoribosyl-ATP cyclohydrolase 


NMB0604 


alcohol dehydrogenase, zinc-containing 


NMB0605 


histone deacetylase family protein 


NMB0606 


wiiicivcu i lypuu iciiudi proiein 


NMB0607 


jjiuicin ca (jui i ijicuiuiant; protein occu 


NMB0608 


piuitJiii-tjApoR rnemDrane protein oecr 


NMB0609 


30s ribosomal nrntpin 91^ 


NMB0610 


o^ci 1 1 nun ic/puufcjbcine mdu iransponer, a i K-oinotng protein 


NMB0611 


opcimiuiiic/|juiicooiiie rtoo iiaiibpDner, permease protein 


NMB0612 


o}jci ( i huh ic/puii cociric Mt3u iransponer, permease protein 


NMB0614 




NMB0615 


DUtatiVP ammnninm Irancnnrtor AmtR 


NMB0617 


transcription termination factor Rho 


IMIVIDVJD 1 O 


phosphoenolpyruvate synthase 




conserved hypothetical protein 




phosphogiycolate phosphatase 


NMB0621 


uu(ii>ervea nypoineucai protein 


iWIVIDUDilZ 


outer membrane lipoprotein carrier protein 


NMB0623 


j>ijcuiiiuuit;/puirescine moo iransponer, penpjasmic spermtdme/putrescine-bi 


NMB0625 


conserved hvnnthptir*al nmtpin 


NMB0626 


Deoiidp. chain fpIpsiqp faotr^r ^ 


NMB0627 


□ho<;nhnrihr>Q\/l- AMP r*\iHr\hwW mhrn 


NMB0628 


hict- r\rr\i o\r\ 

ihoi fjiuitsin 


NMB0629 


phosphoribosylformimino-5-aminoimidazole carboxamide ribotide isomerase 


NMB0630 


amidotransfpra<iP Hi<;H 


NMB0631 


puicsuvc: (juu^pnaic aceiyiiransierase Kta 


NMB0632 


iiun^iii; iidiibponer, mi r-oinoing protein ipseudogene) 


NMB0633 


iron/lll^ ARf^ trPin^nnrtAr normoaea nmicln 


NMB0634 


ironfllH ABf^ trsn^nnrtpr norinbcmir Kir^rJir»/-« m-nt^i** 

ii n ii i j nu w uanofjui let, JJtJI IfJIdblr 11C Dinaing prOlcin 


NMB0636 


hvonthptirial nrnloin 


NMB0637 


araininosuccinate Iva^p 

Miyn mi iVtfUvwIllulw IJ0OC 


NMB0638 


UTP — GluCOSe-1 -Ohosohatp i mr(v/ivltrari<:ff*raco 


NMB0639 


conserved hypothetical protein 


NMB0640 


hVDOthetical orotein 


NMB0641 


inoroanic DvroDho^nhata<;p 


NMB0642 


dATP pyrophosphohydrolase 


NMB0643 


MafB-related protein 


NMB0649 


hypothetical protein 


NMB0650 


hypothetical protein 


NMB0651 


hypothetical protein 


NMB0652 


mafA protein 


NMB0653 


MafB-related protein 


NMB0655 


hypothetical protein 


NMB0656 


hypothetical protein 


NMB0659 


hypothetical protein 
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NMB0660 

NMB0661 

NMB0662 

NMB0663 

NMB0665 

NMB0666 

NMB0667 

NMB0668 

NMB0669 

NMB0670 

NMB0671 

NMB0672 

NMB0673 

NMB0674 

NMB0675 

NMB0676 

NMB0677 

NMB0678 

NMB0679 

NMB0680 

NMB0681 

NMB0682 

NMB0683 

NMB0684 

NMB0685 

NMB0686 

NMB0687 

NMB0688 

NMB0689 

NMB0690 

NMB0691 

NMB0692 

NMB0693 

NMB0694 

NMB0695 

NMB0696 

NMB0697 

NMB0698 

NMB0699 



hypothetical protein 
bis(5-nucleosyl)-tetraphosphatase, symmetrical/Trk system potassium uptake 
putative ribonuclease 
outer membrane protein NsgA 

oxygen-independent coprophorphyrinogen Ml oxidase family protein 
DNA ligase 
hypothetical protein 
ampD protein 

conserved hypothetical protein 
thymidylate kinase 
malate oxidoreductase (NAD) 
tetraacyldisaccharide 4-kinase 
hypothetical protein 
conserved hypothetical protein 
3-deoxy-D-manno-octulosonate cytidylyltransferase 
hypothetical protein 
hypothetical protein 
tryptophan synthase, alpha subunit 
acetyl-CoA carboxylase, carboxyl transferase beta subunit 
cryptic protein 

conserved hypothetical protein 
dihydroorotase 

N utilization substance protein B 
riboflavin synthase, beta subunit 
hypothetical protein 
ribonuclease III 
GTP-binding protein Era 
N-(5^phosphoribosyl)anthranilate isomerase 
transcription elongation factor GreB 
amidophosphoribosyltransferase 
putative colicin V production protein 
tpc protein 

folylpolyglutamate synthase/dihydrofolate synthase 
foil protein 
hypothetical protein 

amino acid ABC transporter, ATP-binding protein 
dimethyladenosine transferase 
hypothetical protein 
tryptophan synthase, beta subunit 



NMB0700 IgA-specific serine endopeptidase 

NMB0702 competence protein ComA 

NMB0703 competence lipoprotein ComL 

NMB0704 ribosomal large subunit pseudouridine synthase D 

NMB0705 transporter 

NMB0706 conserved hypothetical protein 

NMB0707 putative rare lipoprotein B 

NMB0708 DNA polymerase III, delta subunit 

NMB0709 hypothetical protein 

NMB0710 hypothetical protein 

NMB071 1 conserved hypothetical protein 

NMB071 2 RNA polymerase sigma-32 factor 

NMB071 3 putative apolipoprotein N-acyltransf erase 

NMB0714 conserved hypothetical protein 

NMB0717 cytochrome, putative 

NMB07 1 8 ferrochelatase 

NMB071 9 queuine tRNA-ribosyltransferase 

NMB0720 threonyl-tRNA synthetase 

NMB0721 translation initiation factor 3 

NMB0722 SOS ribosomal protein L35 

NMB0723 SOS ribosomal protein L20 

NMB0724 phenylalanyl-tRNA synthetase, alpha chain 
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NMB0728 phenylatanyUtRNA synthetase, beta chain 

NMB0729 integration host factor, alpha subunit 

NMB0730 hypothetical protein 

NMB0731 hypothetical protein 

NMB0732 adenosy!methionine-8-amino-7-oxononanoate aminotransferase 

NMB0733 dethiobiotin synthase 

NMB0734 hypothetical protein 

NMB0735 4-hydroxybenzoate octaprenyltransf erase 

NMB0736 PTS system, nitrogen regulatory MA protein 

NMB0737 putative HPr kinase/phosphatase 

NMB0738 conserved hypothetical protein 

NMB0739 conserved hypothetical protein 

NMB0740 DNA repair protein RecN 

NMB0741 conserved hypothetical protein 

NMB0742 conserved hypothetical protein 

NMB0743 ubiquinone/menaquinone biosynthesis methlytransferase UbiE 

NMB0744 hypothetical protein 

NMB0745 2-amino-4-hydroxy-6-hydroxymethyldihydropteridine-pyrophosphokinase 

NMB0746 conserved hypothetical protein 

NMB0747 conserved hypothetical protein 

NMB0748 hostfactor-l 

NMB0749 penicillin-binding protein 4 

NMB0750 bacterioferritin comigratory protein 

NMB0751 integrase/recombinase XerD 

NMB0752 putative bacterioferritin-associated ferredoxin 

NMB0753 conserved hypothetical protein 

NMB0756 putative dTDP-L-rhamnose synthase 

NMB0757 phosphoribosylaminoimidazole-succinocarboxamtde synthase 

NMB0758 polyribonucleotide nucleotidyltransferase 

NMB0759 conserved hypothetical protein 

NMB0760 diaminopimelate epimerase 

NMB0763 cysteine synthase 

NMB0764 conserved hypothetical protein 

NMB0765 signal peptidase i 

NMB0766 GTP-binding protein LepA 

NMB0767 5-methylthioadenosine nucleosidase/S-adenosylhomocysteine nucleosidase 

NMB0768 twitching motility protein PilT 

NMB0769 putative DNA polymerase III, delta prime subunit 

NMB0770 putative type IV pilus assembly protein PilZ 

NMB0771 conserved hypothetical protein 

NMB0772 conserved hypothetical protein 

NMB0773 conserved hypothetical protein 

NMB0774 uracil phosphoribosyltransferase 

NMB0775 hypothetical protein 

NMB0776 conserved hypothetical protein 

NMB0777 putative uroporphyrinogen-lll synthase HemD 

NMB0778 putative uroporphyrin-lll C-methyltransferase HemX 

NMB0779 hypothetical protein 

NMB0781 uroporphyrinogen decarboxylase 

NMB0782 DNA repair protein RadA 

NMB0783 conserved hypothetical protein 

NMB0784 putative phage shock protein E precursor 

NMB0785 exodeoxyribonuclease V 135 KD polypeptide 

NMB0786 conserved hypothetical protein 

NMB0787 amino acid ABC transporter, periplasmic amino acid-binding protein 

NMB0788 amino acid ABC transporter, permease protein 

NMB0789 amino acid ABC transporter, ATP-binding protein 

NMB0790 phosphoglucomutase 

NMB0791 peptidyl-prolyl cis-trans isomerase 

NMB0792 transporter, NadC family 

NMB0795 peptidyl-tRNA hydrolase 
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NMB0796 


conserved hypothetical protein 


NMB0797 


conserved hypothetical protein 


NMB0798 


cell division protein FtsH 


NMB0799 


cell division protein FtsJ 


NMB0800 


conserved hypothetical protein 


NMB0801 


delta-aminoievulinic acid dehydratase 


NMB0802 


cystathionine gamma-synthase 


NMB0803 


conserved hypothetical protein 


NMB0804 


NAD(P)H nitroreductase, putative 


NMB0806 


conserved hypothetical protein 


NMB0807 


conserved hypothetical protein 


NMB0808 


hypothetical protein 


NMB0809 


conserved hypothetical protein 


NMB0810 


transcriptional regulator, TetR family 


NMB0811 


UDP-N-acetylpyruvoylglucosamine reductase 


NMB0812 


conserved hypothetical protein 


NMB0814 


histidyMRNA synthetase 


NMB0815 


adenylosuccinate synthetase 


NMB0816 


hypothetical protein 


NMB0817 


hypothetical protein 


NMB0818 


hypothetical protein 


MMB0819 


hypothetical protein 


NMB0820 


hypothetical protein 


NMB0821 


hypothetical protein 


NMB0822 


heat shock protein HtpX 


NMB0823 


adenylate kinase 


NMB0824 


orotidine 5* -phosphate decarboxylase 


NMB0825 


putative ADP-heptose synthase 


NMB0826 


C-5 cytosine-speciflc DNA methylase 


NMB0827 


type II restriction enzyme-related protein (pseudogene) 


NMB0828 


ADP-L-glycero-D-mannoheptose-6-epimerase 


NMB0829 


type I restriction enzyme EcoR124ll M protein 


NMB0830 


conserved hypothetical protein 


NMB0836 


ATP-dependent Clp protease, ATP-binding subunit ClpA 


NMB0837 


conserved hypothetical protein 


NMB0838 


cold-shock domain family protein 


NMB0839 


pmbA protein 


NMB0840 


conserved hypothetical protein 


NMB0841 


hypothetical protein 


NMB0842 


single-stranded-DNA-speciflc exonuclease RecJ 


NMB0843 


poIyA polymerase 


NMB0844 


hypothetical protein 


NMB0845 


PhoH-related protein 


NMB0846 


LPS biosynthesis protein-related protein 


NMB0848 


hypothetical protein 


NMB0849 


putative deoxycytidine triphosphate deaminase 


NMB0850 


hypothetical protein 


NMB0851 


recombination associated protein RdgC 


NMB0852 


essential GTPase 


NMB0853 


conserved hypothetical protein 


NMB0854 


histidyMRNA synthetase 


NWB0855 


putative bacteriocin resistance protein 


NMB0856 


hypothetical protein 


NMB0857 


hypothetical protein 


MMB0858 


hypothetical protein 


NMB0859 


hypothetical protein 


NMB0860 


hypothetical protein 


NMB0861 


hypothetical protein 


NMB0863 


hypothetical protein 


NMB0865 


hypothetical protein 


NMB0866 


hypothetical protein 
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N MB0867 YabO/YceC/SfhB family protein 

NMB0868 conserved hypothetical protein 

NMB0869 hypothetical protein 

N MB0870 3-methyl-2-oxobutanoate hydroxymethyltransferase 

NMB0871 pantoate-beta-alanine ligase 

N MB0872 conserved, hypothetical protein 

NMB0873 outer membrane lipoprotein lolB, putative 

NMB0874 conserved hypothetical protein 

NMB0875 rtbose-phosphate pyrophosphokinase 

NM80876 SOS ribosomal protein L25 

NMB0877 penicillin-binding protein 

NMB0878 threonine dehydratase 

NMB0879 sulfate ABC transporter, ATP~binding protein 

NMB0880 sulfate ABC transporter, permease protein 

NMB0881 sulfate ABC transporter, permease protein 

NMB0882 hypothetical protein 

NMB0883 conserved hypothetical protein 

NMB0884 superoxide dismutase 

NMB0885 replicative DNA helicase 

NMB0886 fimbrial protein FimT 

NMB0887 putative type IV pilus assembly protein PilV 

NMB0888 hypothetical protein 

NMB0889 hypothetical protein 

NMB0890 type IV pilin-related protein 

NMB0892 AzIC-related protein 

NMB0893 deoxyuridine 5-triphosphate nucleotidohydrolase 

NMB0894 aminotransferase, class I 

NMB0895 conserved hypothetical protein 



NMB0920 
NMB0922 
NMB0924 
NMB0925 
NMB0927 
NMB0928 
NMB0929 
NMB0930 
NMB0931 
NMB0932 
NMB0933 
NMB0935 
NMB0937 
NMB0938 
NMB0939 
NMB0940 
NMB0941 
NMB0942 
NMB0943 
NMB0944 
NMB0946 
NMB0947 
NMB0948 
NMB0949 
NMB0950 
NMB0951 
NMB0952 
NMB0954 
NMB0955 
NMB0956 
NMB0957 
NMB0958 
NMB0959 



isocitrate dehydrogenase 
alpha-2,3-siaiyltransferase 

oxidoreductase, short-chain dehydrogenase/reductase family 

acyl CoA thioester hydrolase family protein 

proline iminopeptidase 

hypothetical protein 

dihydrodipicolinate synthase 

xanthine/uracil permease family protein 

RNA methyltransferase, TrmH family 

conserved hypothetical protein 

cytidine and deoxycytidylate deaminase family protein 

tRNA delta(2)-isopentenylpyrophosphate transferase 

elongation factor P (EF-P) 

hypothetical protein 

conserved hypothetical protein 

homoserine O-acetyltransferase 

50S ribosomal protein L36 

putative 50S ribosomal protein L31 

5, 1 0-methylenetetrahydrofolate reductase 

5-methyltetrahydropteroyltriglutamate-homocysteine methyltransferase 

peroxiredoxin 2 family protein/glutaredoxin 

putative lipoamide dehydrogenase 

succinate dehydrogenase, cytochrome b556 subunit 

succinate dehydrogenase, hydrophobic membrane anchor protein 

succinate dehydrogenase, flavoprotein subunit 

succinate dehydrogenase, iron-sulfur protein 

conserved hypothetical protein 

citrate synthase 

2-oxoglutarate dehydrogenase, E1 component 

2-oxoglutarate dehydrogenase, E3 component, lipoamide dehydrogenase 

hypothetical protein 

succinyl-CoA synthetase, beta subunit. 
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NMB0960 


succinyl-CoA synthetase, alpha subunit 


NMB0962 


excinuclease ABC. subunit A 


NMB0963 


phosphatidylserine decarboxylase precursor-related protein 


NMB0964 


TonB-dependent receptor 


NMB0966 


para-aminobenzoate synthase glutamine amidotransferase component M 


NMB0967 


anthranilate phosphoribosyltransferase 


NMB0971 


hypothetical protein 


NMB0972 


hypothetical protein 


NMB0973 


hypothetical protein 


NMB0974 


hypothetical protein 


NMB0975 


hypothetical protein 


NMB0976 


TspB-related protein 


NMB0977 


putative modulator of drug activity B 


NMB0978 


NAD(P) transhydrogenase, beta subunit 


NMB0979 


hypothetical protein 


NMB0980 


NAD(P) transhydrogenase, alpha subunit 


NMB0981 


phosphoserine phosphatase 


NMB0982 


chloride channel protein-related protein 


NMB0983 




NMB0985 


El6-related protein 


NMB0986 


hypothetical protein 


NMB0987 


putative N-acetylmuramoyl-L-alanine amidase 


NMB0989 


hypothetical protein 


NMB0990 


hypothetical protein 


NMB0992 


adhesin 


NMB0993 


rubredoxin 


NMB0994 


acyl-CoA dehydrogenase family protein 


NMB0995 


macrophage infectivity potentiator-related protein 


NMB0996 


hypothetical protein 


NMB0997 


D-lactate dehydrogenase 


NMB0998 


putative oxidoreductase 


NMB0999 


NifR3/SMM1 family protein 


NMB1001 


integrase protein (degenerate) 


NMB1002 


hypothetical protein 


NMB1003 


hypothetical protein 


NMB1004 


hypothetical protein 


NMB1005 


hypothetical protein 


N MB 1009 


conserved hypothetical protein 


NMB1012 


hypothetical protein 


NMB1014 


conserved hypothetical protein 


NMB1016 


conserved hypothetical protein 


NMB1017 


sulfate ABC transporter, periplasmic sulfate-binding protein 


NMB1018 


conserved hypothetical protein 


NMB1019 


phosphoribosylaminoimidazole carboxylase, ATPase subunit 


NMB1020 


hypothetical protein 


NMB1021 


anthranilate synthase component I 


NMB1023 


conserved hypothetical protein 


NMB1024 


conserved hypothetical protein 


NMB1025 


conserved hypothetical protein 


N MB 1026 


conserved hypothetical protein 


NMB1027 


dnaJ protein, truncation 


NMB1028 


conserved hypothetical protein 


NMB1029 


aspartate ammonia-lyase 


NMB1030 


conserved hypothetical protein 




3-isopropylmalate dehydrogenase 


NMB1033 


modification methylase NlalV 


N MB 1035 


hypothetical protein 


NMB1036 


3-isopropylmalate dehydratase, large subunit 


NMB1037 


glutamate-cysteine ligase 


NMB1038 


DNA repair protein RadC 


NMB1039 


conserved hypothetical protein , 



14/110 



WO 03/060120 



FIGURE 1 (cntd) 



NMB1040 


hypothetical protein 


NMB1041 


GTP-binding protein (pseudogene) 


NMB1042 


cation transport ATPase, E1-E2 family 


N MB 1044 


ferredoxin-NADP reductase 


NMB1045 


hypothetical protein 


NMB1046 


threonine synthase 


NMB1047 


hypothetical protein 


NMB1048 


hypothetical protein 


NMB1049 


putative transcriptional regulator 


NMB1051 


ABC transporter. ATP-binding protein 


NMB1052 


dedA protein 


N MB 1055 


serine hydroxymethyltransf erase 


N MB 1057 


gamma-glutamyltranspeptidase 


NMB1059 


conserved hypothetical protein 


NMB1061 


conserved hypothetical protein 


N MB 1062 


conserved hypothetical protein 


NMB1063 


dihydroneopterin aldolase 


NMB1064 


conserved hypothetical protein 


NMB1065 


crcB protein 


NMB1066 


hypothetical protein 


NMB1067 


cell division protein FtsK 


NMB1068 


gamma-glutamyl phosphate reductase 


NMB1069 


glutamate 5-kinase 


NMB1070 


2-isopropylma!ate synthase 


NMB1071 


conserved hypothetical protein 


NMB1072 


prolipoprotein diacylglyceryl transferase 


NMB1073 


conserved hypothetical protein 


NMB1074 


acetylglutamate kinase 


NMB1075 


conserved hypothetical protein 


NMB1076 


DnaA-related protein 


NMB1077 


ABC transporter, ATP-binding protein (truncation) 


NMB1078 


transcriptional regulator, UmuD/LexA family (pseudogene) 


NMB1079 


hypothetical protein 


NMB1081 


bacteriophage transposase 


NMB1082 


hypothetical protein 


NMB1083 


putative bacteriophage DNA transposition protein B 


NMB1085 


putative N-acety!muramoyl-L-alanine amidase 


NMB1086 


hypothetical protein 


NMB1087 


hypothetical protein 


NMB1088 


conserved hypothetical protein 


NMB1089 


hypothetical protein 


NMB1090 


hypothetical protein 


NMB1091 


hypothetical protein 


NMB1092 


hypothetical protein 


NMB1094 


hypothetical protein 


NMB1095 


conserved hypothetical protein 


NMB1096 


conserved hypothetical protein 


NMB1109 


putative phage virion protein 


NMB1110 


43 kDa tail protein 


NMB1111 


putative baseplate assembly protein V 


NMB1 1 12 


conserved hypothetical protein 


L It 1 |~> A A A A 

NMB1114 


conserved hypothetical protein 


NMB1115 


putative tail fibre protein 


NMB1117 


hypothetical protein 


NMB11 18 


conserved hypothetical protein 


NMB1119 


conserved hypothetical protein 


NMB1120 


hypothetical protein 


NMB1121 


conserved hypothetical protein (pseudogene) 


NMB1124 


hypothetical protein 


NMB1125 


. hypothetical protein 


NMB1126 


hypothetical protein 
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NMB1127 oxidoreductase, short chain dehydrogenase/reductase family 

NMB1128 conserved hypothetical protein 

NMB1130 putative phytoene synthase 

NMB1131 chaperone protein HscA 

NMB1132 hypothetical protein 

NMB11 33 conserved hypothetical protein / ankyrin-related protein 

NMB1134 ferredoxin, 2Fe-2S type 

NMB1135 hypothetical protein 

NMB 1 1 37 conserved hypothetical protein 

NMB1 1 38 conserved hypothetical protein 

NMB1 139 acetyi-CoA carboxylase, carboxyl transferase alpha subunit 

NMB1141 RNA methyltransferase, TrmH family 

NMB1 142 hypothetical protein 

NMB1143 hypothetical protein 

NMB1144 hypothetical protein 

NMB1145 UDP"N-acetylmuramate:L-alanyi-gamma-D-glutamyl-meso-diaminopimelate 

NMB1 146 biotin synthetase 

NMB 1147 hypothetical protein 

NMB1 150 dihydroxy-acid dehydratase 

NMB1 151 sulfite reductase hemoprotein, beta-component 

NMB1 152 sulfite reductase (NADPH) flavoprotein, alpha component 

NMB1 153 sulfate adenylyltransferase, subunit 1 

NMB1 154 sulfate adenylyltransferase, subunit 2 

NMB1 155 phosphoadenosine phosphosulfate reductase 

NMB1 1 56 siroheme synthase 

NMB1 158 nickel-dependent hydrogenase, b-type cytochrome subunit 

NMB 1 159 conserved hypothetical protein 

NMB1 1 62 hypothetical protein 

NMB1 1 63 hypothetical protein 

NMB 1 164 hypothetical protein 

NMB1 165 oxidoreductase, short chain dehydrogenase/reductase family 

NMB 1 166 conserved hypothetical protein 

NMB1 168 putative phytoene synthase 

NMB1169 chaperone protein HscA 

N MB 1 1 70 hypothetical protein 

NMB1 171 conserved hypothetical protein / ankyrin-related protein 

NMB1 1 72 ferredoxin, 2Fe-2S type 

NMB1173 hypothetical protein 

NMB11 75 conserved hypothetical protein 

NMB1176 conserved hypothetical protein 

NMB1 177 acetyl-CoA carboxylase, carboxyl transferase alpha subunit 
NMB1179 RNA methyltransferase, TrmH family 
NMB1180 hypothetical protein 
NMB 1 1 81 hypothetical protein 
NMB1 182 hypothetical protein 

NMB 1 1 83 UDP-N-acetylmuramate:L-alanyl-gamma-D-glutamyl-meso-diaminopimelate I 
NMB 1184 biotin synthetase 
NMB1185 hypothetical protein 
NMB1 1 88 dihydroxy-acid dehydratase 
NMB 1 1 89 sulfite reductase hemoprotein, beta-component 
NMB 1 190 sulfite reductase (NADPH) flavoprotein, alpha component 
NMB1 191 sulfate adenylyltransferase, subunit 1 
NMB1 192 sulfate adenylyltransferase, subunit 2 
NMB 11 93 phosphoadenosine phosphosulfate reductase 
NMB1194 siroheme synthase 

NMB1 196 nickel-dependent hydrogenase, b-type cytochrome subunit 
NMB1 197 conserved hypothetical protein 
NMB1199 GTP-binding protein TypA 



NMB1200 ribonuclease II family protein 
NMB1201 IMP dehydrogenase 
NMB 1 202 hypothetical protein 
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NMB1203 

NMB1204 

NMB1206 

NMB1207 

NMB1218 

NMB1219 

NMB1220 

NMB1221 

NMB1222 

NMB1225 

NMB1227 

NMB1228 

NMB1229 

NMB1230 

NMB1231 

NMB1232 

NMB1233 

NMB1234 

NMB1235 

NMB1236 

NMB1237 

NMB1238 

NMB1239 

NMB1240 

NMB1241 

NMB1242 

NMB1243 

NMB1244 

NMB1246 

NMB1247 

NMB1249 

NMB1250 

NMB1252 

NMB1253 

NMB1254 

NMB1256 

NMB1257 

NMB1258 

NMB1260 

NMB1262 

NMB1263 

NMB1266 

NMB1267 

NMB1268 

NMB1269 

NMB1270 

NMB1271 

NMB1273 

NMB1274 

NMB1276 

NMB1277 

NMB1278 

NMB1279 

NMB1280 

NMB1281 

NMB1282 

NMB1283 

NMB1284 

NMB1285 

NMB1286 

NMB1287 



protein-PIl uridylyltransf erase 

transcriptional regulator 

bacterioferritin B 

bacterioferritin A 

conserved hypothetical protein 

putative transporter 

stomatin/Mec-2 family protein 

hypothetical protein 

uracil-DNA glycosylase 

hypothetical protein 

conserved hypothetical protein 

"homoserine dehydrogenase 

hypothetical protein 

DNA-binding protein HU-beta 

ATP-dependent protease La 

conserved hypothetical protein 

exodeoxyribonuclease V, alpha subunit 

ABC transporter, ATP-binding protein 

conserved hypothetical protein 

hypothetical protein 

recombination protein RecR 

peptidyl-prolyl cis-trans isomerase-related protein 

conserved hypothetical protein 

ABC transporter, ATP-binding protein 

tRNA nucleotidyltransferase 

hypothetical protein 

Holltday junction DNA helicase RuvB 

ribulose-phosphate 3-epimerase 

conserved hypothetical protein 

riboflavin synthase, alpha subunit 

putative nitrate/nitrite sensory protein NarX 

transcriptional regulator, LuxR family 

phosphoribosylformylglycinamidine cyclo-ligase 

hypothetical protein 

GTP cyclohydrolase II 

GTP cyclohydrolase M/3,4-dihydroxy-2-butanone-4-phosphate synthase 
site-specific DNA methylase (degenerate) 
conserved hypothetical protein 

type III restriction-modification system EcoPI enzyme, subunit res 

peptidyl-prolyl cis-trans isomerase 

CobW-related protein 

putative zinc uptake regulation protein 

low molecular weight protein tyrosine-phosphatase 

conserved hypothetical protein 

hypothetical protein 

conserved hypothetical protein 

putative mercury transport periplasmic protein 

putative alginate O-acetylation protein Aigl 

hypothetical protein 

long-chain-fatty-acid-CoA ligase 

transporter, BCCT family 

site-specific recombinase 

putative membrane-bound lytic murein transglycosylase B 
very long chain acyl-CoA dehydrogenase-related protein 
transcription-repair coupling factor 
aspartate 1 -decarboxylase 
2-dehydro-3-deoxyphosphooctonate aldolase 
hypothetical protein 
enolase 

conserved hypothetical protein 
putative ferredoxin . 
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NMB 1 288 ribonucfeoside-diphosphate reductase, beta subunit 

NMB1289 putative type II restriction enzyme 

NMB 1290 C-5 cytosine-specific DNA-methylase 

NMB1291 ribonucleoside-diphosphate reductase, alpha subunit 

NMB1293 hypothetical protein 

NMB1294 1-acyl-sn-glycerol-3-phosphate acyltransferase 

NMB1295 formamidopyrimidine-DNA glycosylase 

NMB1296 hypothetical protein 

NMB1297 membrane-bound lytic murein transglycosylase D 

NMB1298 ribosomal small subunit pseudouridine synthase A 



NMB 1300 
NMB1301 
NMB 1303 
NMB 1304 
NMB 1305 
NMB1306 
NMB 1307 
NMB 1308 
NMB 1309 
NMB1310 
NMB1312 
NMB1313 
NMB1314 
NMB1315 
NMB1317 
NMB1318 
NMB1319 
NMB1320 
NMB1321 
NMB1322 
NMB1323 
NMB 1324 
NMB 1325 
NMB1326 
NMB1327 
NMB1328 
NMB1331 
NMB1332 
NMB1333 
NMB1335 
NMB 1336 
NMB1337 
NMB1338 
NMB1339 
NMB1341 
NMB 1342 
NMB1344 
NMB1345 
NMB 1347 
NMB1348 
NMB1349 
NMB1350 
NMB1351 
NMB1352 
NMB1353 
NMB1354 
NMB1355 
NMB1356 
NMB1357 
NMB1358 
NMB1359 



cytidylate kinase 
30S ribosomal protein S1 
transcriptional regulator, MerR family 
alcohol dehydrogenase, class III 
esterase, putative 
conserved hypothetical protein 
nucleoside diphosphate kinase 
conserved hypothetical protein 

putative fimbria! biogenesis and twitching motility protein 
gcpE protein 

ATP-dependent Clp protease, proteolytic subunit 
trigger factor 
cell division protein FtsK 
uracil permease 
hypothetical protein 

CDP-diacylglycerol-serine O-phosphatidyltransferase 
conserved hypothetical protein 
SOS ribosomal protein L9 
30S ribosomal protein S18 
putative primosomal replication protein 
30S ribosomal protein S6 
thioredoxin reductase 
cation transport ATPase, E1-E2 family 
excinuclease ABC, subunit C 
conserved hypothetical protein 
conserved hypothetical protein 
excinuclease ABC, subunit B 
carboxy-terminal peptidase 
conserved hypothetical protein 
creA protein 

conserved hypothetical protein 
conserved hypothetical protein 
putative isornerase 
prolyl-tRNA synthetase 
pyruvate dehydrogenase, E1 component 
pyruvate dehydrogenase, E2 component, dihydrolipoamide acetyltransferase 
pyruvate dehydrogenase, E3 component, lipoamide dehydrogenase 
hypothetical protein 
extragenic suppressor protein SuhB 
putative RNA methylase 
hypothetical protein 
hypothetical protein 
putative fmu and fmv protein 
hypothetical protein 

aldehyde dehydrogenase family protein 
conserved hypothetical protein 

putative glutamyi-tRNA (Gin) amidotransferase subunit C 
GIu-tRNA(Gln) amidotransferase, subunit A 
conserved hypothetical protein 
Glu-tRNA(Gln) amidotransferase, subunit B 
putative CDP-6-deoxy-deita-3,4-glucose reductase 
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NMB1360 pyridoxamlne 5-phosphate oxidase 

NMB1361 conserved hypothetical protein 

NMB1362 putative oxa I ate/form ate antiporter 

NMB1363 exodeoxyribonuclease, large subunit 

NMB1364 putative NH(3)-dependent NAD+ synthetase NadE 

NMB1365 conserved hypothetical protein 

NMB1366 thioredoxin 

NMB1367 conserved hypothetical protein 

NMB1368 putative ATP-dependent RNA helicase 

NMB1369 hypothetical protein 

NMB1370 hypothetical protein 

NMB1371 acetylornithine aminotransferase 

NMB1372 ATP-dependent Clp protease, ATP-binding subunit CIpX 

NMB1373 ribosome-binding factor A 

NMB1374 tRNA pseudouridine synthase B 

NMB1377 L-lactate dehydrogenase 

NMB1378 conserved hypothetical protein 

NMB1379 nifS protein 

NMB1380 nifU protein 

NMB1383 chaperone protein HscB 

NMB1 384 DNA gyrase subunit A 

NMB1 387 hypothetical protein 

NMB1388 glucose-6-phosphate isomerase 

NMB1389 RpiR/YebK/YfhH family protein 

NMB1390 glucokinase 

NMB1391 oxidoreductase. Sol/DevB family 

NMB1392 glucose-6-phosphate 1 -dehydrogenase 

NMB1393 phosphogluconate dehydratase 

NMB1394 4-hydroxy-2-oxoglutarate aldo!ase/2-deydro-3-deoxyphosphogluconate aldol; 

NMB1395 zinc-containing alcohol dehydrogenase 

NMB1396 A/G-specific adenine glycosylase 

NMB1397 hypothetical protein 

NMB1398 Cu-2n>superoxide dismutase 



NMB1400 ABC transporter family protein 

NMB1402 hypothetical protein 

NMB1403 FrpA/C-related protein 

NMB1404 hypothetical protein 

NMB1405 FrpA/C-related protein 

NMB1409 FrpA/C-reiated protein 

NMB1412 FrpC operon protein 

NMB1414 FrpC operon protein 

NMB1415 iron-regulated protein FrpC 

NMB1416 aminopeptidase N 

NMB1417 conserved hypothetical protein 

NMB1418 HtrB/MsbB family protein 

NMB1419 crossover junction endodeoxyribonuclease RuvC 

NMB1420 putative factor-for-inversion stimulation protein Fis 

NMB1421 nifR3 protein 

NMB1422 ATP-dependent RNA helicase, putative 

NMB1423 conserved hypothetical protein 

NMB1424 hypothetical protein 

NMB1425 lysyl-tRNA synthetase, heat inducible 

NMB1426 hypothetical protein 

NMB1428 putative aminopeptidase 

NMB1429 outer membrane protein PorA 

NMB1430 transcription elongation factor GreA 

NMB1432 3-phosphoshikimate 1 -carboxyvinyltransf erase 

NMB1433 conserved hypothetical protein (pseudogene) 

NMB1434 cardiolipin synthetase family protein 

NMB1435 drug resistance translocase family protein 

NMB1436 conserved hypothetical protein 



19/110 



10/500553 



WO 03/060120 



FIGURE 1 (cntd) 



PCT/FR02/04587 



NMB1437 
NMB1438 
NMB1439 
NMB1440 
NMB1441 
NMB1442 
NMB1443 
NMB1444 
NMB1445 
NMB1446 
NMB1447 
NMB1448 
N MB 1450 
NMB1451 
NMB1452 
NMB1453 
NMB1454 
NMB1457 
NMB1458 
NMB1459 
NMB1460 
NMB1461 
NMB1462 
NMB1464 
NMB1466 
NMB1467 
NMB1470 
NMB1471 
NMB1472 
NMB1473 
NMB1474 
NMB1475 
NMB1476 
NMB1479 
NMB1480 
NMB1482 
NMB1483 
NMB1484 
NMB1485 
NMB1487 
NMB1488 
NMB1493 
NMB1494 
NMB1497 
NMB1498 
NMB1499 



conserved hypothetical protein 
conserved hypothetical protein 

phosphoribosylaminoirnidazole carboxylase, catalytic subunit 
hypothetical protein 
putative O-methyltransferase 
mismatch repair protein MutL 

DNA polymerase 111, subunits gamma and tau (programmed frameshift) 
conserved hypothetical protein 
recA protein 

3-dehydroquinate dehydratase 

ATP-dependent DNA helicase 

DNA-damage-inducible protein P 

ferredoxin-NADP reductase 

DNA polymerase HI, epsilon subunit 

conserved hypothetical protein 

hypothetical protein 

ferredoxin, 4Fe-4S bacterial type 

transketolase 

fumarate hydratase. class H 

conserved hypothetical protein 

single-strand binding protein 

drug resistance translocase family protein 

putative transglycosylase 

conserved hypothetical protein 

conserved hypothetical protein 

exopolyphosphatase 

hypothetical protein 

tryptophanyMRNA synthetase 

dpB protein 

aminotransferase, class I 

putative 4-oxalocrotonate tautomerase 

conserved hypothetical protein 

glutamate dehydrogenase, NAD-specific 

regulatory protein RecX 

hypothetical protein 

acyl CoA thioester hydrolase family protein 

putative lipoprotein NIpD 

stationary- phase survival protein SurE 

conserved hypothetical protein 

fimbrial assembly protein 

succinate-semialdehyde dehydrogenase (NADP+) 
carbon starvation protein A 
conserved hypothetical protein ■ 
TonB-dependent receptor 
aspartokinase. alpha and beta subunits 
ribonuclease PH 



NMB1500 conserved hypothetical protein 

NMB1501 HesA/MoeB/ThiF family protein 

NM B 1 504 conserved hypothetical protein 

NMB1 505 nicotinate phosphoribosyltransferase 

NMB1506 arginyl-tRNA synthetase 

NMB1 508 hypothetical protein 

NMB1 509 amino acid ABC transporter, permease protein 

NMB1510 thermonuclease family protein 

NM B 1 5 1 1 ribose 5-phosphate isomerase A 

NMB1512 YgbB/YacN family protein 

NMB1513 conserved hypothetical protein 

NMB1514 DNA polymerase III, epsilon subunit 

NMB1515 putative transporter 

NMB1516 fixS protein 

NMB1517 hypothetical protein 



20/110 



WO 03/060120 



FIGURE 1 (cntd) 



NMB1518 


acetate kinase 


NMB1519 


thiol :disulfide interchange protein DsbD 


NMB1521 


phytoene synthase-related protein 


NMB1522 


FKBP-type peptidyl-prolyl cis-trans isomerase SlyD 


NMB1524 


putative oxidoreductase 


NMB1526 


small major protein B 


NMB1527 


ADP-heptose-LPS heptosyltransferase II 


NMB1528 


putative methylated-DNA-protein-cysteine methyltransferase 


NMB1529 


hypothetical protein 


NMB1530 


succinyl-diaminopimelate desuccinylase 


NMB1531 


conserved hypothetical protein 


NMB1532 


conserved hypothetical protein 


NMB1533 


H.8 outer membrane protein 


NMB1536 


preprotein translocase SecA subunit 


NMB1537 


DNA primase 


NMB1538 


RNA polymerase sigma factor RpoD 


NMB1540 


lactoferrin-binding protein A 


NMB1541 


lactoferrin-binding protein B 


NMB1543 


conserved hypothetical protein 


NMB1544 


hypothetical protein 


NMB1545 


hypothetical protein 


NMB1546 


hypothetical protein 


NMB1547 


hypothetical protein 


NMB1548 


putative tspB protein 


NMB1550 


conserved hypothetical protein 


NMB1551 


conserved hypothetical protein 


NMB1552 


pilin gene inverting protein PivNM-1 A 


NMB1554 


CTP synthase 


NMB1555 


long-chain-fatty-acid-CoA ligase 


NMB1556 


tRNA (5-methylaminomethyl-2-thiouridylate)-methyltransferase 


NMB1557 


conserved hypothetical protein 


NMB1558 


diacylglycerol kinase 


NMB1559 


glutathione synthetase 


NMB1560 


glutaminyl-tRNA synthetase 


NMB1561 


transcriptional regulator, DeoR family 


NMB1562 


conserved hypothetical protein 


NMB1563 


transcriptional regulator, GntR family 


NMB1564 


conserved hypothetical protein 


NMB1565 


hypothetical protein 


NMB1566 


phosphoribosylglycinamide formyltransferase 


NMB1567 


macrophage infectivity potentiator 


NMB1568 


putative DNA polymerase holoenzyme chi subunit 


NMB1570 


conserved hypothetical protein 


NMB1571 


conserved hypothetical protein 


NMB1572 


aconitate hydratase 2 


NMB1573 


ornithine carbamoyltransferase. catabolic 


NMB1574 


ketol-acid reductoisomerase 


N MB 1575 


conserved hypothetical protein 


NMB1576 


acetoiactate synthase 111, small subunit 


N MB 1577 


acetolactate synthase III, large subunit 


N MB 1578 


conserved hypothetical protein 


NMB1579 


ATP phosphoribosyltransferase 


N MB 1580 


hypothetical protein 


NMB1581 


histidinot dehydrogenase 


NMB1582 


histidinol-phosphate aminotransferase 


NMB1583 


imidazoleglycerol-phosphate dehydratase 


NMB1584 


3-hydroxyacid dehydrogenase 


NMB1585 


transcriptional regulator, MarR family 


NMB1586 


hypothetical protein 


NMB1587 


putative protease 


NMB1588 


CDP-diacy!glycerol--glycero1-3-phosphate 3-phosphatidyltransferase 
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NMB1590 


conserved hypothetical protein 


NMB1591 


transcriptional regulator MtrA 


NMB1593 


conserved hypothetical protein 


NMB1594 


spermidine/putrescine ABC transporter 


NMB1595 


alanyl-tRNA synthetase 


NMB1604 


phosphoglycerate mutase 


NMB1605 


topoisomerase IV subunit A 


NMB1606 


sensor histidine kinase 


NMB1607 


sigrna-54 dependent response regulator 


NMB1608 


conserved hypothetical protein 


NMB1609 


trans-sulfuration enzyme family protein 


NMB1610 


hypothetical protein 


NMB1611 


hypothetical protein 


NMB1612 


amino acid ABC transporter, periplasmic amino acid-binding protein 


NMB1613 


fumarate hydratase, class I 


NMB1614 


Trk system potassium uptake protein TrkA 


NMB1616 


phosphomethylpyrimidine kinase 


NMB1617 


putative tellurite resistance protein 


NMB1618 


ribonuclease HI 


NMB1619 


conserved hypothetical protein 


NMB1620 


conserved hypothetical protein 


NMB1621 


glutathione peroxidase 


NMB1622 


nitric oxide reductase 


NMB1623 


major anaerobically induced outer membrane protein 


NMB1624 


hypothetical protein 


NMB1625 


pilin gene inverting protein PivNM-1B 


NMB1626 


conserved hypothetical protein 


NMB1627 


conserved hypothetical protein 


NMB1628 


putative tspB protein 


NMB1629 


hypothetical protein 


NMB1630 


hypothetical protein 


NMB1631 


hypothetical protein 


NMB1632 


hypothetical protein 


NMB1633 


hypothetical protein 


NMB1634 


conserved hypothetical protein 


NMB1637 


conserved hypothetical protein 


NMB1638 


YhbX/YhjW/YijP/YjdB family protein 


N MB 1640 


phosphoserine aminotransferase 


NMB1641 


conserved hypothetical protein 


NMB1642 


N utilization substance orotpin A 


NMB1643 


translation initiation factor IF-2 


NMB1644 


hypothetical protein 


NMB1645 


hypothetical protein 


NMB1646 


putative hemolysin 


NMB1647 


putative amino acid sym porter 


NMB1648 


conserved hypothetical protein 


NMB1649 


disulfide bond formation protein B 


NMB1650 


leucine-responsive regulatory protein 


NMB1651 


alanine racemase 


NMB1652 


conserved hypothetical protein 


NMB1653 


conserved hypothetical protein 


NMB1654 


conserved hypothetical protein 


NMB1655 


putative adenine specific methylase 


NMB1656 


hypothetical protein 


NMB1657 


comE operon protein 1 -related protein 


NMB1658 


DNA/pantothenate metabolism flavoprotein 


NMB1659 


guanosine-3,5-bis(diphosphate) 3-pyrophosphohydrolase 


NMB1660 


DNA-directed RNA polymerase, omega subunit 


NMB1661 


guanyiate kinase 


NMB1662 


adenine phosphoribosyltransferase 


NMB1663 


conserved hypothetical protein 
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NMB1664 


putative protease 


NMB1669 


iron-starvation protein PigA 


NMB1670 


PqiA family protein 


NMB1671 


pqiB protein 


NMB1672 


conserved hypothetical protein 


NMB1673 


DNA-3-methyladenine giycosylase I 


NMB1674 


GDSL lipase family protein 


NMB1675 


hypothetical protein 


NMB1677 


cytochrome c5 


NMB1678 


aromatic-amino-acid aminotransferase 


NMB1679 


tRNA (uracil-5-)-methyltransferase 


NMB1680 


chorismate synthase 


NMB1681 


hypothetical protein 


NMB1682 


topoisomerase IV subunit B 


NMB1683 


MutT/nudix family protein 


NMB1684 


seryMRNA synthetase 


NMB1685 


D-lactate dehydrogenase 


NMB1686 


peptide chain release factor 1 


NMB1687 


conserved hypothetical protein 


NMB1688 


L-asparaginase I 


NMB1689 


putative dedA protein 


NMB1690 


phosphoglucomutase/phosphomannomutase family protein 


NMB1691 


dihydropteroate synthase 


NMB1693 


hypothetical protein 


NMB1694 


conserved hypothetical protein 


NMB1699 


hypothetical protein 


NMB1703 


3-oxoacyl-(acyt-canrier-protein) synthase II 


NMB1704 


beta-1 ,4-glucosyltransf erase 


NMB1705 


alpha-1 ,2-N-acetyiglucosamine transferase 


NMB1706 


hypothetical protein 


NMB1707 


sodium- and chloride-dependent transporter 


NMB1709 


thymidylate synthase 


NMB1710 


glutamate dehydrogenase, NADP-specific 


NMB1711 


transcriptional regulator, GntR family 


NMB1712 


L-lactate permease-related protein 


NMB1714 


multidrug efflux pump channel protein 


NMB1715 


multiple transferable resistance system protein MtrD 


NMB1716 


membrane fusion protein 


NMB1717 


trancscriptional regulator MtrR 


NMB1718 


hypothetical protein 


NMB1719 


efflux pump component MtrF 


NMB1720 


exodeoxyribonuclease V 125 kD polypeptide 


NMB1721 


conserved hypothetical protein 


NMB1722 


cytochrome C555. truncation 


NMB1723 


cytochrome c oxidase, subunit III 


NMB1724 


cytochrome c oxidase, subunit II 


NMB1725 


cytochrome c oxidase, subunit I 


NMB1726 


conserved hypothetical protein 


NMB1727 


conserved hypothetical protein 


NMB1728 


biopolymer transport protein ExbD 


NMB1729 


biopolymer transport protein ExbB 


NMB1730 


TonB protein 


NMB1731 


conserved hypothetical protein 


NMB1732 


putative transporter 


IN IVIO I / jj 


hypothetical protein 


NMB1734 


glutaredoxin 


NMB1735 


GTP pyrophosphokinase 


NMB1737 


putative secretion protein 


NMB1738 


putative secretion protein 


NMB1740 


hypothetical protein 


NM81742 


hypothetical protein 
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NMB1744 hypothetical protein 

NMB1745 hypothetical protein 

NMB1747 putative tspB protein 

NMB1748 conserved hypothetical protein 

NMB1749 conserved hypothetical protein 

NMB1772 hypothetical protein 

NMB1775 hypothetical protein 

NMB1779 hemagglutinin/hemolysin-related protein 

NMB1780 putative hemolysin activation protein HecB 

NMB1781 hypothetical protein 

NMB1782 hypothetical protein 

NMB1784 hypothetical protein 

NMB1 785 hypothetical protein 

NMB1786 hypothetical protein 

NMB1787 N-acetyl-gamma-glutarnyl-phosphate reductase 

NMB1 788 ATP-dependent DNA heiicase RecG 

NMB1789 protein-export protein SecB 

NMB1790 glutaredoxin 3 

NM81791 cytoplasmic axial filament protein (pseudogene) 

NMB1 792 sensor histidine kinase 

NMB1 794 citrate transporter 

NMB1796 conserved hypothetical protein 

NMB 1 797 penicillin-binding protein 3 

NMB1799 S-adenosylmethionine synthetase 



NMB1801 HtrB/MsbB family protein 

NMB1802 O-sialoglycoprotein endopeptidase 

NMB 1804 putative cytochrome c-type biogenesis protein 

NMB1805 cytochrome c4 

NMB 1806 conserved hypothetical protein 

NMB1807 penicillin-binding protein 1 

NMB1808 pilM protein 

NMB 1809 pilN protein (pseudogene) 

NMB1810 pilO protein 

NMB1811 pilP protein 

NMB1812 pilQ protein (pseudogene) 

NMB1813 shikimate kinase 

NMB1814 3-dehydroquinate synthase 

NMB1815 conserved hypothetical protein 

NMB1816 conserved hypothetical protein 

NMB 1817 riboflavin-specific deaminase 

NMB1 81 8 putative lipopolysaccharide biosynthesis protein 

NMB1820 pilin glycosylation protein PgIB 

NMB1821 pilin glycosylation protein PgIC 

NMB1822 pilin glycosylation protein PgID 

NMB1823 valine-pyruvate aminotransferase 

NMB1824 conserved hypothetical protein 

NMB 1825 hypothetical protein 

NMB 1826 conserved hypothetical protein 

NMB1827 DNA polymerase III, alpha subunit 

NMB1830 putative phosphoglycolate phosphatase 

NMB 1831 iytB protein 

NMB1832 lipoprotein signal peptidase 

NMB1833 isoleucyl-tRNA synthetase 

NMB 1834 riboflavin kinase/FMN adenylyltransferase 

NMB1835 tyrosyl-tRNA synthetase 

NMB1836 putative lipopolysaccharide biosynthesis protein WbpC 

NMB1838 GTP-binding protein, putative 

NMB1839 formate-tetrahydrofolate ligase 

NMB1840 conserved hypothetical protein 

NMB 1841 mannose-1 -phosphate guanyltransferase- related protein 

NMB1842 putative 4-hydroxyphenylacetate 3-hydroxylase, small subunit 



24/110 



10/500553 



WO 03/060120 



FIGURE 1 (cntd) 



PCT/FR02/045S7 



NMB1843 transcriptional regulator,. MarR family 

NMB1845 thioredoxiri / 

NMB1846 Mrp/NBP35 family protein 

NMB1849 carbamoyl-phosphate synthase, small subunit 

NMB1851 hypothetical protein 

NMB1852 conserved hypothetical protein 

NMB1855 carbamoyl-phosphate synthase, large subunit 

NMB1856 transcriptional regulator, LysR family 

NMB1857 modulator of drug activity B 

N MB 1859 S-adenosylmethionine:tRNA ribosyltransferase-isomerase 

NMB1860 acetyl-CoA carboxylase, biotin carboxyl carrier protein 

NMB1861 acetyl-CoA carboxylase, biotin carboxylase 

NMB1862 ribosomal protein L11 methyltransferase 

NMB1863 oligoribonuctease 

NMB1864 glutamate-1-semialdehyde 2.1-aminomutase 

NMB1866 conserved hypothetical protein 

NMB1867 1-deoxyxy!ulose-5-phosphate synthase 

N MB 1868 integrase/recombinase XerC 

NMB1869 fructose-bisphosphate aldolase 

NMB1870 hypothetical protein 

NMB1871 conserved hypothetical protein 

NMB1872 putative ribosomal-protein-alanine acetyltransferase 

NMB1873 putative DNA polymerase, bacteriophage-type 

NMB1874 orotate phosphoribosyltransferase 

NMB1875 hypothetical protein 

NMB1876 N-acetylglutamate synthase 

NMB1877 prolyl oligopeptidase family protein 

N MB 1878 transcriptional regulator, AraC family 

N MB 1879 hypothetical protein 

NMB1880 putative ABC transporter, periplasmic solute-binding protein 

N MB 1881 conserved hypothetical protein 

N MB 1882 TonB-dependent receptor 

NMB1884 conserved hypothetical protein 

NMB1885 protein-L-isoaspartate O-methyltransferase 

NMB1886 conserved hypothetical protein 

NMB1887 triose phosphate isomerase 

NMB1888 protein-export membrane protein SecG 

NMB1890 conserved hypothetical protein 

NMB1891 heiix-turn-helix family protein 

NMB1 894 leucyl-tRN A synthetase (truncation) 

NMB1895 DNA adenine methylase (truncation) 

NMB1896 type (I restriction enzyme Dpnl 

NMB 1 897 leucyl-tRN A synthetase 

NMB1898 lipoprotein 

NMB1899 hypothetical protein 



NMB1900 polyphosphate kinase 

NMB1902 DNA polymerase III. beta subunit 

NMB1903 chromosomal replication initiator protein DnaA 

NMB1904 50S ribosomal protein L34 

NMB1905 ribonuclease P protein component 

NMB1906 conserved hypothetical protein 

NMB1907 60 kd inner-membrane protein 

NMB1908 conserved hypothetical protein 

NMB1909 Maf/YceF/YhdE family protein 

NMB1910 conserved hypothetical protein 

NMB191 1 SOS ribosomal protein L32 

NMB1 912 conserved hypothetical protein 

NMB1 91 3 fatty acid/phospholipid synthesis protein 

NMB1914 hypothetical protein 

NMB191 5 hypothetical protein 

NMB1916 3-oxoacyl-(acyl-carrier-protein) synthase III 
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NMB1917 conserved hypothetical protein 

NMB1918 malonyl CoA-acyl carrier protein transacylase 

NMB1919 ABC transporter, ATP-binding protein 

NMB1920 GMP synthase 

NMB1921 3-oxoacyl-(acyl-carrier-protein) reductase 

NM81923 conserved hypothetical protein 

NMB1 924 inositol monophosphatase family protein 

NMB 1925 conserved hypothetical protein 

NMB1926 iacto-N-neotetraose biosynthesis glycosy! transferase LgtE 

NIVIB1927 lacto-N-neotetraose biosynthesis glycosyl transferase-related protein 

NMB1928 lacto-N-neoletraose biosynthesis glycosyl transferase LgtB 

NMB1929 Iacto-N-neotetraose biosynthesis glycosyl transferase LgtA 

NM81930 glycyl-tRNA synthetase, beta chain 

NMB1 931 hypothetical protein 

NMB1932 glycyl-tRNA synthetase, alpha chain 

NMB1933 ATP synthase F1, epsilon subunit 

N MB 1934 ATP synthase F1 , beta subunit 

NMB1935 ATP synthase F1, gamma subunit 

NMB1936 ATP synthase F1, alpha subunit 

NMB1937 ATP synthase F1 , delta subunit 

NMB 1938 ATP synthase F0, B subunit 

NMB1939 ATP synthase FO, C subunit 

NMB1 940 ATP synthase F0, A subunit 

NMB1941 hypothetical protein 

NMB1943 hypothetical protein 

NMB1944 ParB family protein 

NMB1945 3-octaprenyl-4-hydroxybenzoate carboxy-lyase 

NMB1946 outer membrane lipoprotein 

NMB1 947 ABC transporter, permease protein 

NMB1 948 ABC transporter, ATP-binding protein 

NMB1949 putative soluble lytic murein transglycosylase 

NMB1950 30S ribosomal protein S21 

NMB1951 conserved hypothetical protein 

NMB1952 stringent starvation protein B 

NMB 1 953 stringent starvation protein A 

NMB1954 hypothetical protein 

NMB1955 cadmium resistance protein 

NMB1957 hypothetical protein 

NMB 1958 putative thioredoxin 

NMB1959 conserved hypothetical protein 

NMB 1960 hypothetical protein 

NMB1961 VacJ-related protein 

NMB1962 hypothetical protein 

NMB1963 conserved hypothetical protein 

NMB1964 conserved hypothetical protein 

NMB1965 conserved hypothetical protein 

NMB1966 ABC transporter, ATP-binding protein 

NMB1967 transcriptional regulator, AraC family 

NMB1968 aldehyde dehydrogenase A 

NMB1969 putative serotype- 1 -specific antigen 

NMB1970 putative para-aminobenzoate synthetase component I 

NMB1971 conserved hypothetical protein 

NMB1972 chaperonin, 60 kDa 

NMB1973 chaperonin, 10 kDa 

NMB1975 sodium- and chloride-dependent transporter 

NMB 1976 diaminopimelate decarboxylase 

NMB1977 hypothetical protein 

NMB1978 cyaY protein 

NMB1979 conserved hypothetical protein 

NMB 1980 conserved hypothetical protein 

NMB 1981 conserved hypothetical protein 
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NMB1982 


DNA polymerase I 


NMB1983 


hypothetical protein 


NMB1985 


adhesion and penetration protein 


NMB1986 


hypothetical protein 


NMB1987 


thiophene and furan oxidation protein ThdF 


NMB1988 


iron-regulated outer membrane protein FrpB 


NMB1989 


iron(HI) ABC transporter, periplasmic binding protein 


NMB1990 


iron{lll) ABC transporter, permease protein 


NMB1991 


iron(lll) ABC transporter, permease protein 


NMB1992 


hypothetical protein 


NMB1993 


iron(lll) ABC transporter, ATP-binding protein 


NMB1995 


nitrogen regulatory protein P-ll 


NMB1996 


phosphoribosylformylglycinamidine synthase 


NMB1997 


hydroxyacylglutathione hydrolase 


NMB1999 


magnesium transporter 


NMB2000 


conserved hypothetical protein 


NMB2001 


conserved hypothetical protein 


NMB2002 


hypothetical protein 


NMB2003 


conserved hypothetical protein 


NMB2004 


conserved hypothetical protein 


NMB2005 


glutamate N-acetyltransferase/amino-acid acetyltransferase 


NMB2006 


chloride channel protein-related protein 


NMB2007 


ATP-dependent RNA helicase HrpA (truncation) 


NMB2009 


ATP-dependent RNA helicase HroA fdeapnpratp^ 


NMB2010 


YhbX/YhjW/YijP/YjdB family protein 


NMB2011 


ATP-deDendent RNA helicase HroA ftninratinnl 


NMB2015 


hypothetical protein 


NMB2016 


type IV pilin-related protein 


NMB2017 


ComEA-related protein 


NMB2018 


conserved hypothetical protein 


NMB2019 


lipopolvsaccharide core biosvnthesi*; Dratpin KrliR 


NMB2020 


conserved hypothetical protein 


NMB2021 


conserved hypothetical protein 


NMB2022 


conserved hypothetical protein 


NMB2023 


conserved hvoothetical Drotpin 


NMB2024 


conserved hvDOthptical nrntpin 


NMB2025 


Conserved hvDOthetieal nrotpin 


NMB2026 


ABC transporter, permease protein 


NMB2027 


gluconate permease 


NMB2028 


thermoresistant gluconokinase 


NMB2029 


homoserine kinase (pseudogene) 


NMB2030 


3-demethylubiquinone-9 3-methyltransferase 


NMB2031 


tryptophan transporter 


NMB2033 


putative histidinol-phosphatase 


NMB2034 


putative 1-acyl-sn-glycerol-3-phosphate acyltransferase 


NMB2035 


conserved hypothetical protein 


NMB2036 


tRNA pseudouridine synthase A 


NMB2037 


hypothetical protein 


NMB2038 


PemK-related protein 


NMB2039 


major outer membrane protein PIB 


NMB2040 


thiamine biosynthesis protein ThiC 


NMB2041 


thiamin pyrophosphokinase-related protein 


NMB2042 


spermidine/putrescine ABC transporter, ATP-binding protein 


NMB2044 


phosphoenolpyruvate-protein phosphotransferase 


NMB2046 


PTS system, IIAB component 


NMB2047 


putative hypoxanthine-guanine phosphoribosyltransferase 


NMB2048 


DNA ligase 


NMB2049 


gtyoxalase II family protein 


NMB2050 


conserved hypothetical protein 


NMB2051 


ubiquinol-cytochrome c reductase, cytochrome c1 


NMB2052 


ubiquinol-cytochrome c reductase, cytochrome b 
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NMB2053 


ubiquinol-cytochrome c reductase, iron-sulfur subunit 


NMB2054 


conserved hypothetical protein 


NMB2055 


transcriptional regulator, LysR family 


NMB2056 


30S ribosomal protein S9 


NMB2057 


50S ribosomal protein L13 


NMB2058 


conserved hypothetical protein 


NMB2059 


hypothetical protein 


NMB2060 


glycerol-3-phosphate dehydrogenase (NAD+) 


NMB2061 


phosphoenolpyruvate carboxylase 


NMB2062 


thiF protein 


NMB2063 


slyX protein, putative 


NMB2064 


conserved hypothetical protein 


NMB2065 


hemK protein 


NMB2066 


tldD protein 


NMB2067 


conserved hypothetical protein 


NMB2068 


putative D-amino acid oxidase flavoprotein 


NMB2069 


thiamin-phosphate pyrophosphorylase 


NMB2070 


hypothetical protein 


NMB2071 


thiG protein 


NMB2074 


hypothetical protein 


NMB2075 


BirA protein/Bvg accessory factor 


NMB2076 


aut protein 


NMB2078 


conserved hypothetical protein 


NMB2079 


aspartate-semialdehyde dehydrogenase 


NMB208O 


hypothetical protein 


NMB2081 


hypothetical protein 


NMB2082 


exodeoxyribonuclease 


NMB2083 


cysteinyl-tRNA synthetase 


NMB2085 


hypothetical protein 


NMB2086 


GTP-binding protein 


NMB2088 


conserved hypothetical protein 


NMB2089 


conserved hypothetical protein 


NMB2090 


phosphoheptose isomerase 


NMB2091 


putative hemolysin 


NMB2092 


hypothetical protein 


NMB2093 


methionine aminopeptidase 


NMB2094 


hypothetical protein 


NMB2095 


putative adhesin complex protein 


NMB2096 


malaterquinone oxidoreductase 


NMB2098 


conserved hypothetical protein 


NWB2099 


conserved hypothetical protein 


NMB2100 


hypothetical protein 


NMB2101 


30S ribosomal protein S2 


NM82102 


elongation factor TS (EF-TS) 


NMB2103 


uridylate kinase 


NMB2105 


mafB protein 


NMB2106 


hypothetical protein 


NMB2107 


MafB-related protein 


NMB2108 


hypothetical protein 


NMB2109 


hypothetical protein 


NMB2110 


hypothetical protein 


NMB2112 


hypothetical protein 


NMB2113 


hypothetical protein 


NMB2114 


MafB-related protein 


NMB2118 


hypothetical protein 


NMB2119 


MafB-related protein 


NMB2120 


hypothetical protein 


NMB2121 


hypothetical protein 


NMB2122 


MafB-related protein 


NMB2123 


hypothetical protein 


NMB2124 


hypothetical protein 
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NMB2125 
NMB2127 
NMB2128 
NMB2129 
NMB2130 
NMB2131 
NMB2132 
NMB2133 
NMB2134 
NMB2135 
NMB2138 
NMB2139 
NMB2140 
NMB2141 
NMB2142 
NMB2143 
NMB2144 
NMB2147 
NMB2149 
NMB2150 
NMB2151 
NMB2152 
NMB2153 
NMB2154 
NIS/IB2155 
NM82156 
NMB2157 
NMB2158 
NMB2159 
NMB2160 



hypothetical protein 
putative protease 
CinA-related protein 
argininosuccinate synthase 
hypothetical protein 
hypothetical protein 

transferrin-binding protein-related protein 

sodium/dicarboxylate symporter family protein 

conserved hypothetical protein 

conserved hypothetical protein 

peptide chain release factor 2 

conserved hypothetical protein 

conserved hypothetical protein 

hypothetical protein 

conserved hypothetical protein 

conserved hypothetical protein 

putative sigma factor 

hypothetical protein 

hypothetical protein 

conserved hypothetical protein 

phosphoribosylamine-glycine ligase 

hypothetical protein 

conserved hypothetical protein 

electron transfer flavoprotein, alpha subunit 

electron transfer flavoprotein, beta subunit 

heptosyltransferase I 

putative pyrazinamidase/nicotinamidase PncA 
conserved hypothetical protein 
glyceraldehyde 3-phosphate dehydrogenase 
DNA mismatch repair protein MutS 
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List of mutated genes (NMA locus, Z2491 



The underlined genes are found in transposases. These mutants present an increased 
sensitivity to the bactericidal action of the complement of human serum. The figures 
in bold identify each mutant by pool No./mutant No. 

5 Nm2: nuoL, NADH dehydrogenase I chain L 8/1, 39/25 
Nm3: unknown 35/25 
Nm4: unknown 88/18 

Nm8: nuoI y NADH dehydrogenase I chain 1 15/45 

Nm9: nuoH, NADH dehydrogenase I chain H 51/46 
10 NmlO: nuoG, NADH dehydrogenase I chain G 16/33, 26/39, 58/31 

Nml4: nuoF, NADH dehydrogenase I chain F 23/37, 51/27 

Nml5: nuoE, NADH dehydrogenase I chain E 8/41 

Nml7: nuoC, NADH dehydrogenase I chain C 29/44, 55/43, 57/25 

Nml8: nuoB, NADH dehydrogenase I chain B 7/39', 39/33, 64/45* 
15 Nm20: probable integral membrane protein 20/44, 44/15, 58/15, 62/15 

Nm22: possible transposase for IS1016 9/17 

Nm24: unknown 20/7 

Nm29: unknown 69/10, 79/13, 93/8 

Nm30: unknown 47/25 
20 Nm32: unknown 32/32', 33/26', 57/24 

Nm33: probable transposase for IS 1 655 89/23 

Nm35: glnE, probable glutamate-ammonia-ligase adenylyl transferase 16/29, 62/29, 84/34 
Nm36: unknown 8/18, 58/41 
Nrn37: unknown 89/11, 95/37 
25 Nm39: unknown 5/31, 24/16', 53/27', 93/13 
Nm41: unknown 55/47 

Nm42: pyrD % dihydroorotate dehydrogenase 26/32, 79/39 
Nm46: probable transmembrane transport protein 85/30 
Nm47: probable transmembrane transport protein 12/14, 45/21, 71/19 
30 Nm48: pglA, glycosyltransferase 18/48', 45/41', 74/34 
Nm50: katA, catalase 48/22, 60/22 

Nm54: prlC y probable oligopeptidase A 31/8, 49/34, 87/31 

Nm55: probable integral membrane protein 81/35, 91/38 

Nm57: sdaA, probable L-serine dehydratase 60/32 
35 Nm60: probable transmembrane tran^^ 

Nm63: aat, leucyl/phenylalanyl-tRNA-protein transferase 95/1 

Nm65: probable lipoprotein 19/44 

Nm67: unknown 30/28, 49/30, 93/41 

Nm68: unknown 42/10 
40 Nm70: rluC, probable ribosomal large subunit pseudouridine synthase C 1/44, 63/17 

Nm73: probable amino-acid transport protein 14/46, 17/12, 48/45 

Nm75: rnhB, ribonuclease HII 35/38 

Nm76: par A, ParA-family protein 59/31 

Nm77: gidB, probable glucose-inhibited division protein B homolog 20/24 
45 Nm84: probable integral membrane protein 5/38, 21/24 
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Nm87: )pxD y UDP~3-0-[3-hydroxymyristoyl] glucosamine N-acy] transferase 53/42 
Nm9l: probable amino-acid transporter 32/29, 35/46, 54/6, 67/9, 74/8, 84/18 
Nm92: dadA, probable D-amino acid small subunit 55/37, 68/36 
Nm98: oxyR, possible hydrogen peroxide-inducible genes activator 28/24, 40/1, 48/42 



Nml55: unknown 7/37\ 13/31", 25/43, 25/45", 48/9, 69/41, 70/43', 82/43' 
Nm 157: unknown 47/48 
Nml58: dprA, DprA homolog 46/32 
10 Nml60: probable two-component sensor 92/36 
Nml 62: SUN homolog 19/43, 79/17, 80/48 

Nml65: probable periplasmic protein 8^,805^2432,43^57/26,63^1,87/23,92^ 95/23 
Nml 69: unknown 21/9, 38/8 
Nml73: unknown 23/43, 51/35 
15 Nml 76: pro bable transposase for IS10J6 26/9. 81/47 
Nm 1 77: pykA, pyruvate kinase 26/24 
Nml78: probable outer membrane protein 40/9, 65/5, 77/3 
Nml 82: probable lipoprotein 9/42, 24/28, 86/17 

Nml83: g!xS y sodium/glutamaie symport earner protein 3003, 33/29, 62/46, 72/32, 72/40 
20 Nml 84: unknown 19/1, 23/8, 57/10, 69/33 
Nml85: JpB,capsule polysaccharide modEftatim 

Nml86: UpA capsule polysaccharide modification protein 343, 35/29, 41/29, 5^48, 8C/4, 93/19 
Nm 1 90: galE2 \ truncated UDP-glucose 4-epimerase 55/31 
Nml91: probable truncated modification methylase 86/36 
25 Nml93: probable modification methylase 13/3, 13/21, 15/20, 25/6, 52/8, 56/14 
Nml 94: possible transcriptional accessory protein 89/25 

Nml95: ctrD, capsule polysaccharide export ATP-binding protein 18/15, 93/47 
Nml96: ctrC, capsule polysaccharide export inner-membrane protein 59/42, 85/40 
Nml98: ctrA, capsule polysaccharide export outer-membrane protein 13/16, 43/8 



Nm204: rfbB t dTDP-glucose 4,6-dehydratase 28/5 

Nm205: rfbA, glucose-1 -phosphate thymidylyltransferase 78/8 

Nm207: probable integral membrane protein 55/35, 65/45 

Nm215: proC, probable pyrroline-5-carboxylate reductase 88/6 
35 Nm221: possible transp osase for IS] 106 12/5. 80/28, 87/21 

Nm222: probable peptide transporter 53/32, 77/44, 91/31 

Nm225: possible lipoprotein 5/36, 15/9', 62/14, 65/14 f 

Nm226: probable integral membrane protein 21/19, 38/38, 43/22 

Nm228: unknown 28/25 
40 Nm229: unknown 67/12, 93/38 

Nm230: probable ECF-family RNA polymerase sigma factor 38/4 

Nm233: probable lipoprotein 16/20, 47/34 

Nm236: unknown 63/1 

Nm238: purD y phosphoribosylamine-glycine ligase 58/36 
45 Nm239: unknown 46/44, 79/28 
Nm245: unknown 20/38, 53/44 

Nm247: mutS, DNA mismatch repair protein 11/7, 11/16', 51/9, 56/16, 59/7, 91/44' 
Nm248: possible acetyltransferase 62/12 
Nm249: probable periplasmic protein 70/37 
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Nm251: probable periplasmic protein 1/21, 12/7*, 12/17", 12/19', 19/13", 94/38 
Nm254:/fa£, probable ABC transporter ATP-binding protein 78/45 
Nm255: ftsX y probable ABC transporter integral membrane protein 16/5, 93/43 
5 Nm259: probable transmembrane transport protein 40/40, 92/11 
Nm260: probable integral membrane protein 46/9 
Nm262: gnd, 6-phosphogluconate dehydrogenase 88/2, 89/26 
Nm266:pi752,pilin 91/7 

Nm273:ybp, peptidyl-prolyl cis-trans isomerase 88/16 
10 Nm274: possible glycerate dehydrogenase 39/20', 47/12', 61/7, 87/47' 

Nm279: probable merrtrane-bound lytic murein transglycosylase 6f29, 7(V13, 73/24, 767, 87/29' 95^47* 

Nm280: probable integral membrane protein 49/41 

Nm282: possible periplasmic protein 33/35', 49/22, 57/45, 70/38', 72/35 

Nm283: phnA, PhnA protein ortholog 43/25, 59/43 
15 Nm285: probable lipoprotein 38/2, 66/12 

Nm286: possible hydrolase 58/6 

k Nm287: tbpA, probable thiamin-binding periplasmic protein 1/38, 74/9, 75/46 
Nm289: unknown 16/1 ^ 

Nm290: pilB, probable peptide methionine sulfoxide reductase 41/14, 65/1 84/26 
20 Nm292: unknown 10/43, 25/41, 45/23 

Nm293: pilC2, pilus-associated protein 2/26, 84/12, 94/28 

Nm298: probable symport protein 95/14 

Nm299: probable periplasmic protein 55/17, 73/4, 93/5 



25 Nm303: argG, argininosuccinate synthase 24/22 

Nm 306: probable transp osas e for IS10J6 remnant 87/9 
Nm307: unknown 12/28, 30/16 

Nm319: mafB\ possible MafB alternative C-terminus 8/30 
Nm320: unknown 13/43 
30 Nm323: unknown 91/20 

Nm325: mafA, adhesin 5/25, 18/35 
Nm331: unknown 20/11 

Nm333: mqo y probable maIate:quinone oxidoreductase 90/48 
Nm335: possible adhesin component 35/11, 79/3 
Nm341: unknown 28/16 
Nm342: unknown 61/19 
Nm344: insertio n element 1S1Q16 transposase 61/16 
Nm348: putative nuclease 3/30, 20/4 

Nm349: probable integral membrane protein 26/17, 46/7, 49/4, 52/22 
40 Nm353: probable integral membrane protein 22/45*, 71/11', 90/40' 

Nm354: /<?/£>, methylenetetrahydrofolate dehydrogenase/cyclohydrolase 73/7 

Nm356: possible transferase 55/48 

Nm358: probable periplasmic protein 60/37 

Nm365: probable permease 4/33, 84/46 
45 Nm366: unknown 94/3 • 

Nm367: ildD y TLDD protein homolog 59/45 

Nm368: probable integral membrane protein 12/36, 36/12, 41/33 44/20 

Nm369: hemK t HemK protein 81/39 

Nm370: probable integral membrane protein 31/2', 46/43' 



32/110 



10/500553 



WO 03/060120 PCT/FR02/04587 

Figure 2A - cntd 

Nm372: unknown 7/18', 8/27' 

Nm374: ppc, phosphoenolpyruvale carboxylase #47, 14/43, 1&G8, 41/20, 4633 6¥7 66/47 842,89/37 
Nm380: unknown 46/35 ' 
5 Nm382: unknown 10/9, 84/33 

Nm385: peiC, cytochrome CI precursor 21/40 

Nm386: probable periplasmic protein 45/8, 49/37, 69/19 

Nm388: possible secreted DNA ligase 20/26', 21/13', 78/21 

Nm392:p/s/, probable phosphoenolpyruvate-protein phosphotransferase 46/10, 65/46 
10 Nm396: unknown 84/44 

Nm397: ihiC y thiamin biosynthesis protein 13/33 



Nm404: nlaB, probable l-acyl-SN-glycerol-3-phosphate acyltransferase 83/16 

Nm409: probable amino-acid transport protein 4/24, 34/42, 35/48, 50/8, 60/17, 92/3 
1 5 Nm4 1 1 : thrB, probable homoserine kinase 85/9 

Nm412: probable glucokinase 13/17, 46/42, 64/43, 79/4 
( Nm413: gntP, probable gluconate permease 10/47, 73/13 

Nm414: probable permease 2/16, 5/46, 73/41, 75/25 

Nm417: unknown 74/22 
20 Nm420: probable integral membrane protein 36/6, 44/5, 57/42 

Nm422: probable pseudouridine synthase 6/9\ 13/19, 2ML5 7 , 2&32, 32/2", 6410 64/23,77/18" 

Nm425: unknown 47/7 

Nm428: conserved hypothetical protein 3/31, 50/5, 51/7 
Nm430: possible DNA helicase 50/6 

25 Nm433: hrpA\ ATP-dependent DNA helicase 44/4 
Nm434: hypothetical inner membrane protein 61/14 
Nm435: argj, arginine biosynthesis Afunctional protein 58/24 
Nm436: hypothetical inner membrane protein 73/30, 78/20, 82/42, 93/32 
Nm438: hypothetical protein 79/5 

30 Nm441: conserved hypothetical protein 12/25, 55/44 

Nm442: hypothetical inner membrane protein 63/22, 63/31 

Nm444: probable hydroxyacylglutathione hydrolase 65/42 

Nm445 : purL, ptosphontosylfo^ synthase 4/17, 11/5, 24/10, 57/12, 534 

Nm451: possible inner membrane transport protein 28/19', 78/19' 81/7' 

,35 Nm452: fetB, probable ferric enterobactin periplasmic binding protein 82/25 
Nm453:/efi4, probable ferric enterobactin receptor 24/14, 61/34, 70/1 
Nm457: iga2 1 IgA-specific serine endopeptidase 102, 2635, 27/40, 3(V40, 4023, 4031 5509 73*31 
Nm462: polA, DNA polymerase I 72/2, 91/45 ' ' 

Nm465: hypothetical inner membrane protein 25/22, 37/7, 41/4, 71/2 

40 Nm468: lysA, diaminopimelate decarboxylase 67/14, 76/4 

Nm470: possible sodium-dependent inner-membrane transport protein 17/17, 38/41 
Nm476: hypothetical periplasmic protein 22/17, 40/47, 76/48, 84/43 
Nm477: possible para-aminobenzoate synthase component 1 61/5 
Nm478: possible outer-membrane peptidase 6/43, 34/40, 82/14 

45 Nm480: aldA, aldehyde dehydrogenase A 91/23 
Nm481: unknown 27/21, 39/2, 52/45, 63/28, 66/23 
Nm482: unknown 24/24 

Nm485: probable ABC transporter ATP-binding subunit 5/4, 16/45 
Nm486: possible ABC transporter inner-membrane subunit 15/32, 54/40 
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Nm488: possible periplasmic transport protein 57/1, 64/14 
Nm489: hypothetical protein 61/13 

Nm490: possible periplasmic/outer-membrane protein 96/22 
5 Nm496: cad, cadmium resistance protein 9/7, 52/2, 73/4, 79/34, 79/37 
Nm497: probable inner-membrane protein 32/3, 71/18 
Nm499: regG, possible regulator of pilE expression 7/44, 87/7 



Nm503: possible transglycosylase 6/19, 11/17', 16/17' 
10 Nm506: possible lipoprotein 6/12, 44/40, 67/44 

Nm508: possible chromosome segregation proteins 42/27 

Nm51 1: IgtE, lacto-N-neotetraose biosynthesis glycosyl tranferase 3/39, 83/19 

Nm512: atpl, probable ATP synthase 1 8/23 

Nm520: atpC, ATP synthase e chain 55/18 
1 5 Nm524: IgtA lacto-N-neotetraose biosynthesis glycosyl transferase 3/8, 1M4> 17/5,21/21, 45/34, 56/17, 65/8, 8334 

Nm528: unknown 43/2 

Nm531: probable transposase for ISU06 remnant 90/36 
Nm532: unknown 82/44 

Nm537: possible integral membrane protein 47/45', 69/21, 69/34* 
20 Nm541 : unknown 1/33, 3/46, 15/43, 89/42 

Nm543: hypothetical protein 48/24 

Nm546: unknown 17/32, 20/9 

Nm547: unknown 31/41', 64/26, 81/32' 

Nm549: unknown 79/44 
25 Nm554: possible transposase for IS1016 49/3 

Nm556: possible periplasmic protein 79/30, 82/39, 89/13 

Nm557: mlp, lipoprotein 36/10 

Nm559: leuS y probable leucyl-tRNA synthetase 68/22 

Nm560: drg, probable type II restriction endonuclease 48/36', 57/15', 80/35 
30 Nm561: dam\ pseudogene, probable DNA adenine methylase 54/16 

Nm562: unknown 21/6, 37/43 

Nm563: unknown 33/16 

Nm568: unknown 24/41 

Nm573: unknown 49/12, 87/44 
35 Nm574: unknown 91/37 

Nm575: probable ferric siderophore receptor protein 67/8, 70/46 

Nm579: possible prolyl endopeptidase 21/30, 33/5, 34/43, 61/4 

Nm580: argA, probable acetyl glutamate synthase 7/25, 37/34 

Nm582: pyrE, probable orotate phosphoribosyltransferase 19/36, 57/31 
40 Nm587: fba, probable fructose- 1,6-bisphosphate aldolase 21/25, 21/47, 88/22 

Nm590: unknown 72/43 

Nm592: hemL, probable glutamate- 1-semialdehyde 2,1-aminomutase 47/10 
Nm594: orn, probable oligoribonuclease 14/25 

Nm599: queA, probable S-adenosylmethionine-ribosyltransferase-isomerase 91/2, 96/23 



Nm600: unknown 11/28 

Nm601: probable ty5/?-family transcriptional regulator 47/37, 77/10 
Nm602: carB, carbamoyl phosphate synthase 2/13, 94/39 
Nm609: pilCl, pilus-associated protein 50/3, 50/12, 78/48, 79/27 
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Nm612: possible periplasmic thioredoxin 26/7, 58/17 
Nm613: probable martf-family regulator 92/41 
Nm6l8: hypothetical protein S/14 r , 91/41', 92/45' 

5 Nm619: possible lipopolysaochande modification acyltransferase 31/22, 3236,41/36' 46G6* 47/14 70/36* 71/36l 
8L8,9fi/ll ' ^ 

Nm625: putative phosphoglycolate phosphatase 4/10 
Nm629: unknown 9/6, 71/27 
Nm630: unknown 10/4 
10 Nm63 1 : unknown 6/46, 9/23, 15/22, 23/6, 34/9, 60/31 
Nm632a: unknown 28/37 
Nm635: unknown 19/47 

Nm636: avtA, probable valine-pyruvate aminotransferase 7/22 

Nm637: pglD % pilin glycosylation protein 34/47, 90/13 
15 Nm638: pglC, pilin glycosylation protein 68/25 

Nm639: pglB, pilin glycosylation protein 41/9, 90/45, 93/45 
| Nm643: possible lipopolysaccharide biosynthesis translocase 25/20, 40/37 43/13 45/1 70/19 

Nm646: unknown 7/16 ' 

Nm650: pilQ, pilus secretin 10/33, 40/8, 46/6, 57/47, 69/38, 72/13 
20 Nm65 1 : pilP, probable pilus assembly protein A, C 

Nm652: pilO t probable pilus assembly protein B 

Nm654: pilM, probable pilus assembly protein 19/33', 38/22', 66/42 

Nm655: ponA, penicillin-binding protein 1 33/33 

Nm665: probable peptidase 67/4 
25 Nm668: probable transmembrane transport protein 85/6 

Nm670: possible two-component system sensor kinase 1/14', 17/30, 28/44 88/21' 

Nm672: unknown 69/23 

Nm679: unknown 1/43, 15/17, 29/37', 53/19, 81/41, 82/27' 
Nm680: possible lipoprotein 30/46 
30 Nm683: possible secretion protein 61/29 

Nm687: probable periplasmic protein 20/28, 34/20, 57/43, 83/4, 87/39, 88/36 96/46 
^ 8 7 ^^^^^14/26, 14^31,16^17/21, 27Z32',34/30, 41/43, 48^, 52/26, 55*30, 6(*28, 

Nm690: unknown 10/21, 16/25, 22/11 
k35 Nm691: unknown 46/46 

Nm692: unknown 4/7, 20/27, 35/7, 83/39, 86/48, 87/26, 91/33 
Nm693: unknown 3/19 
Nm694: unknown 7/17 
Nm695: unknown 32/8', 32/23' 
40 Nm696: unknown 1/40, 7/42, 37/19, 41/46, 83/35, 84/48 
Nm696a: unknown 32/19 
Nm697: unknown 19/18 

Nm698: possible periplasmic protein 34/38, 53/22 

45 Nm707: unknown 16/11, 32/41 

Nm709: probable integral membrane protein 78/35 

Nm714: probable transmembrane hexose transporter 2/14', 5/47, 21/43* 37/15 
Nm715: probable transmembrane transport protein 1/2, 6/45', 15/40* 18/6 
Nm7l9: aspC, probable aspartate aminotransferase 81/12 
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Nm720: unknown 4/19, 14/7 

Nm722: probable transmembrane transport protein 41/25, 43/33, 65/38 
Nm724: unknown 55/36, 74/15 
5 Nm725: adhA, probable alcohol dehydrogenase 7/20, 51/22 
Nm726: pilV, pseudo-pilin 11/24 

Nm728: probable periplasmic protein 33/30, 43/39, 68/4, 73/44 
Nm729: probable ABC transporter ATP-binding protein 87/13, 92/43 
Nm730: possible thiokiisulphite Wl8\ 29/18', 5421, 58/44, 62/2, 78/25 

10 Nm732: probable integral membrane protein 46/37 
Nm733: probable transposase 53/7 
Nm737: unknown 53/10 

Nm738: possible transcriptional regulator 64/4 
Nm740: unknown 6/10, 59/5 
15 Nm741: possible ubiquinone biosynthesis protein 92/15 

Nm747: nqrF, probable Na + -translocating NADH-ubiquinone reductase subunit F 90/34 
, Nm749: ngrD y probable Na(+)-trans)ocating NADH-ubiquinone reductase subunit D 68/43 

Nm750: nqrC, probable Na+-translocating NADH-ubiquinone reductase subunit C 12/45 
Nm751: nqrB y probab!e^Na + -transIocating NADH-ubiquinone reductase subunit B 40/2 
20 Nm752: nqrfi^ probable Na + -translocating NADH-ubiquinone reductase subunit A 19/27, 9639 

Nm 7 5 3 : possible manbrane proton 7/46 1 , 19/19, 28/21 \ 32/24, 34/27, 35(27, 42/45, 51/14, 63/14, 72/14, 95/42, 
95/45 

Nm755: unknown 40/38, 70/11', 71/6*, 73/5 M , 73/18 M 

Nm762: hypothetical protein 18/16', 18/33*, 57/7, 90/29 
25 Nm766: probable electron transfer flavoprotein-ubiquinone oxidoreductase 52/36 

Nm768: prob able transposase for ISI655 62/25 

Nm784: possible membrane protein 86/42 

Nm786: possible membrane protein 35/20, 63/26, 78/23 

Nm787: hypothetical protein 61/17 
30 Nm788:/>7?i4, exotoxin 55/3, 61/46, 76/27, 88/9 

Nm796: unknown 29/29, 55/25, 92/2 

Nm797: probable two-component system sensor kinase 46/18 



Nm800: possible integral membrane protein 7/10, 21/3, 21/8, 29/28, 42/26, 52/1 56/5 69/14 

• 35 Nm801: unknown 6/5', 12/8', 65/47, 87/45 
Nm802: unknown 30/25 

Nm804: possible sec-independent protein translocase component 79/35, 93/25 

Nm806: possible nucleotide-binding protein 58/26, 83/27 

Nm808: probable zinc-binding alcohol dehydrogenase 94/42 
40 Nm810: unklnown 1/36, 55/11 

Nm816: probable polyamine permease ATP-binding protein 19/8 

Nm817: probable polyamine permease inner-membrane protein 9/36, 73/29 

Nm8l8: probable polyamine permease inner-membrane protein 38/13, 47/28, 50/32 

Nm819: possible oxidoreductase 56/6, 88/43, 89/19 f , 96/31' 
45 Nm820: amtB y probable ammonium transporter 5/30 

Nm822: probable IS1106 transp osase 88/19 

Nm823: probable transposase remnant 12/12 

Nm825: rho y transcription tennination factor 71/4 

Nm826: ppsA, probable phosphoenolpyruvate synthase 8/47, 21/41, 39/5, 47/20 
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Nm827: unknown 7/11, 20/37 
Nm828: probable phosphatase 36/3, 44/7 
Nm829: unknown 70/22', 73/22' 
5 Nm832: possible glycosyl transferase 14/29, 48/26, 56/46, 74/1 

Nm836: prfC, probable peptide chain release factor 3 56/29, 66/29, 76/12, 87/37 
Nm837: hisl, probable phosphoribosyl-AMP cyciohydroiase 78/40 
Nm839 : hisA, probable phosphoribosylfonrti^ caitoxamide ribotide isomerase SO/46 

Nm840: hisH, probable imidazole-glycerol phosphate synthase arnidotransferase component 43/42 
10 NmS43:fbpB t probable iron-uptake permease inner-membrane protein 56/34 
Nm845: unknown 6/8, 59/47, 69/26 
Nm847: argH y probable argininosuccinate lyase 95/5 

Nm848: galU, probable UTP-glucose-1 -phosphate uridylyltransferase 32/37 

Nm853: ma/B3, probable adhesin 26/3', 48/25, 83/26' 
15 Nm854: unknown 76/2, 78/33 

Nm858: unknown 34/17, 35/23, 74/17 
i Nm860: apaH t probable bis(5'-nucleosyl)-tetraphosphatase 25/9, 62/35 

Nm86l: unknown 73/20 

Nm862: nspA, outer membrane protein 72/27 
20 Nm864: probable porphyrin oxidoreductase 26/18, 29/31 

Nm867: ampD, probable anhydro-N-acetylmuramyl-tripeptide amidase 48/6 

Nm868: possible periplasmic protein 46/19, 83/22 

Nm872: IpxK, probable tetra-acyl-disaccharide kinase 86/1 

Nm873: possible periplasmic protein 13/5, 82/35 
25 Nm876: unknown 72/28 

Nm879: trpA, probable tryptophan synthase a chain 19/24', 46/15, 48/32, 65/48' 

Nm881: cnpl t possible periplasmic protein 49/43 

Nm884: pyrC y probable dihydroorotase 1/37, 89/9 

Nm888: mc, probable ribonuclease m 6/47 
30 Nm890: trpF, probable N-(5'-phosphoribosyl)anthranilate isomerase 95/39 

Nm892: purF, probable ami dophosphoribosyl transferase 58/32, 60/4, 71/34 

Nm897:/o//, possible transcriptional regulator 32/18 

Nm900: possible amino acid permease ATP-binding protein 12/33, 86/32 
^35 Nm902: ksgA, probable dimethyladenosine transferase 38/14 
Nm904: trpB, probable tryptoriian synthase Bcto 
85^25 

Nm905: iga, IgA 1 protease 1/39, 7/1, 9/25, 1234, 3429, 42/7, 4510, 465, 59/40, 63/2, 64/46, 6S/43 

Nm909: probable transmembrane transport protein 1/28, 9/22, 25/8 83/40 
40 Nm9 15: unknown 3/37 

Nm9l6: unknown 32/35 

Nm919: possible pseudogene 33/46 

Nm921: possible pseudogene 46/13, 67/13 

Nm925: possible cytochrome C 15/38 
45 Nm928: tgi y probable queuine tRNA-ribosyltransferase 95/9 

Nm935: unknown 4/28, 57/35, 75/44 

Nm936: unknown 31/17 

Nm941: unknown 2/45, 84/6 
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Nm942: biaA, probable aderttsylmethionine^ 

Nm944: unknown 7/13', 26/42*, 91/12 
5 Nm947: possible kinase/phosphatase 39/42 
Nm948: unknown 32/25, 53/33, 83/17 

Nm952: recN y probable DNA repair protein 57/41, 68/11, 75/35, 83/20 
Nrn955: unknown 5/7, 26/4 
Nm957: unknown 66/3 
1 0 Nm960: unknown 39/36 

Nm962 : probable D-alanyl-D-alanine-endopqDddase 1/48, 23/16, 2834, 53/21, 5618, 57/3, 9616 
Nm963: unknown 35/41', 38/44' 

Nm968: purC, probable phosphoribosylaminoimidazole-succinocarboxamide synthase 5/15, 51/4 

Nm97 1 : possible lipoprotein 45/4, 45/33, 72/39 
15 Nm973: probable integral membrane protein 7/40, 44/34, 89/5 

Nm977: lepA, probable GTP-binding protein 50/17, 61/30, 90/15, 95/22 
I Nm979: pilT2, possible pilus retraction protein 90/19 

Nm981: possible pilus biogenesis protein 11/22 

Nm982: unknown 1/24, 7/33, 30/5 
20 Nm987: probable secreted protein 64/5, 91/6 

Nm990: unknown 49/1, 51/1, 80/2 

Nm992: radA, probable DNA repair protein 44/16 

Nm993: possible periplasmic protein 65/41', 72/33' 

Nm994: possible periplasmic protein 16/39', 22/39' 
25 Nm995: recB, probable exodeoxyribonuclease V 6 chain 8/42, 9/28, 22/40\ 41/35' 

Nm996: unknown 23/21, 40/14, 54/19 

Nm999: probable amino acid permease integral membrane protein 17/2, 73/39 



NrnlOOl: pgm, phosphoglucomutase 2/46, 6/35, 25/5, 92/48, 94/2 
30 Nml002: ppiB, probable peptidyl-prolyl cis-trans isomerase B 94/18 

Nml003: probable transmembrane transport protein 29/42, 48/44, 61/27 
Nml008: fisJ % probable cell division protein 15/1, 29/7 
Nml012: probable carbon-sulphur lyase 6/28,68/16, 92/4 
Nml015: probable NAD(P)H- flavin oxidoreductase 25/14', 27/19', 29/32 - 
| 35 Nml016: probable RNA-binding protein 68/45, 93/44 
Nml019: unknown 37/37, 48/30 

Nml020: probable te//?-family transcriptional regulator 28/41, 77/33 

Nml022: possible transmembrane efflux protein 8/22, 37/27, 61/18, 62/18, 82/48 

Nml023: unknown 32/39 

40 Nml025: unknown 95/41 

Nml034: rfaE, probable ADP-heptose synthetase 13/6, 76/8 
Nml035: nmgll probable modification methylase 31/44, 60/25, 93/11 
Nml036: nmgl possible type II restriction endonuclease 21/44, 45/40, 54/9, 63/43 
Nml037: rfaD, probable ADP-L-glycero-mannoheptose epimerase 7/30, 47/39 

45 Nml048: unknown 15/46, 18/3, 28/40', 34/48', 35/37' 
Nml049: unknown 25/2 

Nml051: possible membrane protein 25/46, 60/2 

Nml052: recJ, probable single-stranded-DNA-specific exonuclease 43/9 
Nml054: possible periplasmic protein 6/2', 31/33', 70/31, 96/9' 
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NmI056: unknown 5/1, 42/33, 78/12 

Nml058: unknown 45/30', 74/19 1 , 79/41 

Nml059: possible periplasmic protein 24/8, 75/18 
5 Nml062: rdgC, unknown 2/39, 22/7, 46/31, 84/13 

Nml068: unknown 27/29, 51/48, 73/40, 89/8 

Nml070: unknown 66/8 

Nml 072: unknown 79/47 

Nml 073: unknown 11/13, 83/7 
10 Nml074: possible membrane protein 10/16, 20/42, 47/27 

Nml076: unknown 40/12 

Nml083: possible periplasmic protein 13/45 

Nml084: possible periplasmic protein 15/26, 44/6 

Nml085: unknown 48/19, 82/12 
15 Nml086: unknown 7/35, 13/9, 21/36 

Nml087: possible transferase 2/10, 4/29, 49/5, 54/41, 84/17\ 87/6\ 96/43 
} Nml088: panB y probable 3-methyl-2-hydroxymethyltransferase 89/43 

Nml090: possible periplasmic protein 7/27, 19/12, 43/47, 72/7 

Nml091: possible outer membrane lipoprotein 66/9, 72/20 
20 Nml095: probable r>alanyl-I><^itx)xypqXid^ 17/25,3504,37/28,4034,43/21,54/25 

Nml096: ilvA, probable threonine dehydratase biosynthetic 33/42, 55/33 

Nml097: cysA, probable sulphate permease ATP-binding protein 41/7 

Nml099: unknown 77/46 

25 Nml 104: sodB, probable superoxide dismutase 33/15 ~ ~ ~ ™ ~— — — - 
Nml 106: unknown 78/46 

Nml 107: possible membrane protein 30/18, 49/35', 50/25, 59/35', 61/35\ 68/35', 74/35', 
96/8* 

Nml 108: possible membrane protein 22/9, 34/7 
30 Nml 109: possible membrane protein 22/16, 75/27 
Nml 1 10: probable pilin 12/39, 41/23 
Nml 111: unknown 18/19 

Nml 1 13: probable aminotransferase 40/25, 95/3 

Nml 1 18: 1st, CW-N-aoetytoeurar^ 9/46', 39/23' 65*10 

^35 73/46, 94$ ' " ' 

Nmll26: probable transmembrane transport protein 1428, 4536, 4638', 67/38, 74/38', 8838', 89/32' 
Nml 128: possible membrane protein 59/12, 70/42 
Nml 134: possible lipoprotein 11/25 
Nml 135: unknown 69/3, 74/46 
40 Nml 136: metX y probable homoserine O-acetyltransferase 3/11, 14/42, 69/4, 76/9 
Nml 138: rpmE2 t possible additional 50S ribosomal protein L31 96/2 
Nml 139: metF, probable 5 JO-methylen^EJi^ydrofolate reductase 51/13, 54/33, 69/29, 91/19, 92/29 
Nml 140: metE, probable 5-rnethylt^rahydrcp(^ylti meftyltransfexase 48/28, 5830, 

45 Nml 141: possible redoxin 84/37 

Nml 143: sdhC, probable succinate dehydrogenase cytochrome B subunit 92/23 
Nml 144: sdhD, probable succinate dehydrogenase hydrophobic membrane anchor protein 51/23, 8623 
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Nm 1 1 45 : sdhA, probable succinate dehydrogenase flavoprotein subunit 4/39', 233, 27A8, 27/31' 35^47, 61/10, 
64/18,6611,8566 

Nml 146: sdhB, probable succinate dehydrogenase iron-sulphur protein 18/44, 22/41 
5 Nml 148: git A, probable citrate synthase 16/6', 20/34', 21/1, 58/11, 81/36 

Nml 149: sucA, probable 2-oxoglutarate dehydrogenase El component 15/24, 76/41 
Nml 151: lpdA3, probable dihydrolipoamide dehydrogenase E3 component 46/22 
Nml 1 52: possible membrane protein 13/7, 59/2, 93/18, 95/6 
Nml 153: sucC, probable succinyl-CoA synthetase B subunit 71/29, 76/3 
10 Nml 154: sucD, probable probable succinyl-CoA synthetase a subunit 37/25 
Nml 155: unknown 52/30, 90/35 

Nml 159: uvrA, excinuclease ABC subunit A 67/10, 68/38 
Nml 160: possible membrane protein 80/11 

Nml 161: probable outer-membrane receptor protein 34/18, 54/34, 67/16 
15 Nml 162: unknown 85/1', 96/1' 

Nml 163: trpG, probable anthranilate synthase component II 26/22', 38/1, 48/1' 
^ Nml 164: trpD, probable anthranilate phosphoribosyltransferase 9/19, 45/29, 64/2 
Nml 166: possible transposase for 1S1016 remnant 86/12 
Nml 167: possible phage protein 69/25 
20 Nml 172: unknown 54/38 

Nml 174: unknown 11/45, 69/12, 88/26 

Nml 177: pntA. probable NAD(P) transhydrogenase a subunit 84/45 

Nml 181: probable integral membrane protein 21/27 

Nml 183: unknown 67/37, 81/40 
25 Nml 186: unknown 12/18', 26/47', 28/18', 50/35, 84/9 

Nml 194: unknown 60/21, 89/18 

Nml 195: unknown 6/33, 69/32, 74/5 

Nml 196: unknown 8/44, 65/28 

Nml 198: possible DNA-binding protein 59/9 
30 Nml 199: probable transposase for ISJ106A3 58/9. 62/23 



Nml 200: probable surface fibril protein 26/45, 47/19', 52/12', 65/18, 77/29 
Nm 1 20 1 : probable rubredoxin 32/40, 82/47 
Nml204: unknown 72/10 
k35 Nml206: probable oxidoreductase 648, 2629, 34/8, 4<V43, 59/16, 62/10, 63/33, 6433, 68/46, 77/17 
Nml207: unknown 14/24, 38/21, 38/34 
Nm 1 208 : unknown 72/9 
Nml 2 12: possible transposase 78/39 
Nml228: unknown 23/29, 46/41 
40 Nml 233: hypothetical protein 14/2, 20/45', 30/1' 
Nml234: possible transposase 12/10 
Nml237: unknown 56/28 

Nml 239: pseudogene. probable transposase 80/27 
Nml 243: probable sulphate-binding protein 7/26 
45 Nml246: unknown 15/33, 17/36 

Nml248: possible periplasmic protein 5/37 

N m 1 24 9 : abcZ, probable ABC transporter ATP-binding protein 2/8, 34/24, 4010', 4<V48', 42/35, 62/7, 78/6 
Nml 250: dedA, hypothetical protein 19/5 
Nml253: probable transposase for ISi 106 88/5 
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Nml254: glyA, probable serine hydroxymethyltransferase 42/20 

Nml255: ggi, probable gamma-glutamyltranspcpddase 14/8, 31/1 1 , 58/43, 65/24, 8425, 89/54, 92/27, 9405 
Nml263: unknown 89/16 

Nml266: possible cell-division protein 30/7, 53/12, 60/1 

Nml267: proA, probable gamma-glutamyl phosphate reductase 59/32, 60/42 

Nml270: leuA, probable 2-isopropylma)ate synthase 21/42 

Nm 1272: unknown 95/2 

Nml276: possible membrane protein 5/43, 16/13, 20/40, 52/41, 69/24, 69/40 
5 Nm 1283: unknown 82/36 

Nml284: possible phage transposase 54/7 

Nm 128 5: unknown 94/37 

Nml286: possible phage transposase 82/19 

10 Nml307: unknown 95/32 " . 

Nml313: unknown 18/13', 20/16, 22/18, 38/6, 74/43', 77/37', 94/35 
I Nml314: unknown 30/21 

Nml315: unknown 18/31\ 76/10 M , 81/10", 86/7', 93/10" 
Nml318: possible phage protein 83/9 
15 Nm 1 323: unknown 72/6 

Nml325: possible phage tail fibre protein 15/19 
Nml329: unknown 72/45 

Nml33l: ABC transporter ATP-binding protein 3/43, 22/25 
Nml332: possible periplasmic protein 85/22 
20 Nml334: possible periplasmic protein 1/32, 43/17', 70/33' 
Nml335: possible periplasmic protein 26/8 
Nml341: unknown 12/46, 35/19 

Nml343: unknown 46/21', 50/34', 53/36, 59/17, 72/26, 79/32, 86/30 
Nml348: unknown 76/13 
25 Nm 1 35 1 : possible RNA methyltransferase 49/48, 69/28, 76/37 
Nml353: possible lipoprotein 79/10, 87/3 

Nml356: wpU UDP-N-acetylmuraniafc^^ 1138,12/15,64/27 
Nm 1360: unknown 57/21 

Nml362: cysl, probable sulphite reductase B subunit 25/23', 26/5', 63/9, 73/9', 78/9', 94/30' 
I 30 Nml363: cysJ, probable sulphite reductase a subunit 4/38, 11/12, 54/2, 66/2, 67/3 

Nml365: cysD y probable sulphate adenylate transferase subunit 2 19/29, 31/34 

Nml366: cysH, probable phosphoadenosinephosphosulfate reductase 8/32 

Nml367: cysG, sirohaem synthase 53/16 

Nml368: possible membrane protein 80/6 
35 Nm 1 369: unknown 8/34, 31/9, 63/5 

Nml37l: vacB, probable ribonuclease 2/42, 32/12, 40/33, 58/12, 69/16, 77/16, 81/16, 93/7 

Nml372: guaB, probable inosine-5'-monophosphate dehydrogenase 65/17 

Nml373: unknown 11/32, 27/42\ 30/45', 62/20, 63/21, 70/29, 82/21 

Nml374: glnD, probable [protein-PH] uridylyltransferase 47/9, 60/47 
40 Nml375: possible transcriptional regulator 72/47, 73/36, 95/8 

Nml380: unknown 70/9 

Nml38l: probable integral membrane protein 74/27, 74/45 
Nml383: possible membrane protein 32/31 

N m 1 3 8 5 : probable type I restriction-modification system modification protein 302, 32/33, 50/2, 8338', 90/6, 90/31, 93/14* 
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Nml39l: possible periplasmic protein 60/48, 79/48, 84/23, 84/29 
Nml393: possible ABC transporter ATP-binding protein 11/31 
Nml394: unknown 74/23 

Nml395: horn, probable homoserine dehydrogenase 16/37 



Nml401: recD, exodeoxyribonuclease V a subunit 14/39, 31/25 
Nml406: recR y possible recombination protein 71/47, 75/8 
Nml408: unknown 12/31 
10 Nml409: probable ABC-transporter ATP-binding protein 10/42, 18/2], 50/21 
Nml4 14: possible periplasmic protein 80/45 
Nml415: unknown 7/47, 57/47 

Nm 1 4 1 7 : possible rnolybdoperin-guarnne dinucleotide biosynthesis prolan A 10/20, 20G3', 3234, 34/28*, 38/30 
Nml418: probable two-component system sensor kinase 84/36, 87/16 
15 Nml419: probable two-component system response regulator 47/30 
Nml420: unknown 88/37 

Nml421: purM, probable phosphoribosylformylglycinamidine cyclo-Iigase 7/5 
Nml425: ribA y probable GTP cyclohydrolase II 91/3 
Nml426: unknown 81/44 
20 Nml427: probable glycosyl transferase 41/19, 42/9, 43/45, 47/38, 56/45 

Nml432: possible type I restriction enzyme system modification protein 57/30 
Nml435: unknown 19/6, 37/24, 45/44, 70/5, 84/5, 90/47 
Nml436: unknown 7/2, 45/11, 64/13 

Nml437: probable tyr/?- family transcriptional regulator 55/12, 62/6 
25 Nml438: possible integral membrane protein 15/6, 26/16, 30/15, 89/6 

Nml440: thrC, probable threonine synthase 87/24 

Nml441: unknown 21/31, 34/6 

Nml443: unknown 55/27 

Nml445: unknown 9/15, 72/30 
30 Nml446: possible periplasmic protein 18/14, 66/43 

Nml447: unknown 53/1, 68/37, 76/36, 81/6 

Nml448: radC, probable DNA repair protein 3/36, 4/45 

Nml449: gshA, probable glutamate-cysteine ligase 80/43 

Nml450: teuC y probable 3-isopropylmalate dehydratase large subunit 68/2 
35 Nml456: leuB, probable 3-isopropylmalate dehydrogenase 4/9, 23/14, 33/24, 40/35, 77/24 

Nml457: possible periplasmic protein 61/47, 75/33 

Nml459: aspA, probable aspartate ammonia-lyase 19/34, 40/46, 44/45, 52/9, 64/3 
Nml460: probable integral membrane protein 11/27 
Nml461: probable dnoZ-family protein 5/35, 76/29, 85/46 
40 Nml462: unknown 38/7 
Nml463: unknown 72/38 

Nml465: unknown 20/30, 22/8, 50/29, 88/3, 95/25 

Nml466: probable type III restriction-modification system endonuclease protein 8/43, 77/2 
Nml467: type III restriction-modification system 4/25', 27/23', 30/36, 55/16, 87/30 
45 Nml473: unknown 9/41, 15/35, 52/34, 91/27 
Nml474: unknown 42/11, 66/19 

Nml475: unknown 7/31',&8",24/12, 46/48, 47/1, 62/43 r , 8234, 86/6, 925 m ,92^2 ,n , 92/44 
Nml478: possible polysaccharide modification protein 33/4 
Nml481: probable transposase for IS1655 63/8 
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Nml482 
Nml483 
Nml485: 
Nml487: 



Nml488 
Nml491: 
Nml498: 



probable acyl-CoA ligase 5/39, 17/27, 30/31 

probable transmembrane transport protein 10/34, 14/11 63/3 72/8 

gcr, site-specific recombinase 13/39, 15/48, 31/3 

possible transposase for IS 1016 54/28 



mltB, murein hydrolase 43/6 
mfd, transcription-repair coupling factor 14/3, 70/47 
nrdB, ribonucleoside diphosphate reductase I 6 chain 38/31 



Nml500 

Nml504 

Nml505 

Nml507 

Nml508 

Nml509 

Nml518 

Nml519 

Nml520: 

Nml522 

NmI523 

Nml524 

Nml526 

Nml528 

Nml533 

Nml539 

Nml540 

Nml541 

Nml542 

Nml545 

Nml546 

Nml547 

Nml549 

Nml552 

Nml556 

Nml557 

Nml558 

Nml560 

Nml563 

Nml565 

Nml566 

Nml569 

Nml571 

Nml574 

Nml575 

Nml577 

Nml579 

Nml580 

Nml581 

Nml584 



probable modification methylase 19/37', 36/37', 62/37 

plsC y l-acyl-SN-glycerol-3-phosphate acyltransferase 49/15, 54/35 

fpg, formamidopyrimidine-DNA glycosylase 41/40 

possible membrane-bound lytic mum transglycosylase 5Z28, 32/48, 5460, 61/39, 79/18, 865*, 9G/2T 

possible ribosomal small subunit pseudouridine synthase 19/21, 56/44 

possible sodium-dependent transporter 14/21, 25/25, 26/44, 50/24, 76/19 

adhC, glutatrrione<lependent fonraldehyde dehydrogenase 18(25, 34/26, 4609, 94/48 

esd y esterase D 13/44, 21/38, 43/7 

possible nucleotide-binding protein 22/46, 86/25 

conserved hypothetical protein 63/32 

possible lipoprotein 19/4, 30/38, 70/3, 86/43, 96/4 

conserved hypothetical protein 37/13, 79/43 

trigger factor 40/21, 85/44, 86/15 
uraA, uracil permease 10/22, 40/6, 51/32 

conserved hypothetical integral membrane protein 7/14, 14/27, 62/30 

probable cation-transporting ATPase 39/17, 53/30, 54/32, 95/15 

wvrC, excinuclease ABC subunit C 50/26, 63/12, 65/26, 80/20, 83/2 

unknown 3/5,43/11 

conserved hypothetical protein 96/42 

uvrB y excinuclease ABC subunit B 43/4, 52/13 

possible carboxy-terminal processing protease 23/2 

possible secreted lysine-rich protein 8/3, 25/42, 82/2 

possible lipoprotein 43/34, 87/34 

possible hydrolase 38/18 

IpdA, dihydrolipoamide dehydrogenase 22/34 

unknown 11/11, 42/14, 61/1, 75/38, 78/31, 84/7, 90/14 

possible Tor&dependent receptor protein 1/31 * , 23/44, 5033, 82/38, 8336 1 , 89/4 1 

SpoU methylase family protein 19/28, 21/22 

Sun-family protein 36/32, 57/32 

probable aldehyde dehydrogenase 2/36, 32/28, 74/31 

conserved hypothetical protein 41/42, 88/29 

possible membrane protein 43/27, 54/22 

iron/sulphur-binding oxidoreductase 32/15, 65/20, 90/18 

possible integral membrane transporter 1L35', 3617, 4617, 4630, 67/6, 74^48, 9039' 

xseA, exonuclease VII large subunit 6/23 

unknown 12/6, 21/28 

unknown 19/48, 31/43, 66/14 

probable ATP-dependent RNA helicase 53/9\ 27/30', 46/40', 83/48', 90/5 
possible membrane lipoprotein 24/1, 75/14 
argD, acetylornithine aminotransferase 9/48, 17/43 
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Nml589: conserved hypothetical protein 45/18 

Nml590: probable type III restriction/modification system modification methylase 15/5 
Nm 1 592: ildA, ^lactate dehydrogenase W, W\\W2A\ 6002, 67/U, 77/12*, 84K2, 89/12' 

5 

Nml603: unknown 48/41, 96/13 

Nml604: pgil, glucose-6-phosphate isomerase 29/40 

Nml607: glk, glucokinase 51/26 

Nml612: possible zinc-binding alcohol dehydrogenase 81/23 
10 Nml614: muiY, adenine glycosylase 30/37 

Nml617: sodC, superoxide dismutase 1/47, 58/34, 69/30', 82/7' 

Nml620: probable cytolysin secretion ABC transporter 73/38, 79/7 

Nml624: possible integral membrane protein 84/27', 84/28' 

Nml625: probable RTX-family exoprotein 88/48 
15 Nm 1628: unknown 53/17 

Nml637: unknown 53/29 
^ Nml639: probable integral membrane protein 61/48, 78/13 

Nml640: possible aminopeptidase 32/10, 87/14 

Nml641: probable insertion element ISIJ06 transposase 80/30, 80/39 
20 Nml642: porA, porin, class I outer membrane protein 6/4 

Nml645: possible lipoprotein 86/10, 92/13 

Nml646: phospholipase D-family protein 8/36', 14/4, 40/22, 60/41, 88/12', 95/48 
Nml647: probable integral membrane protein 4/14', 10/3, 16/48', 27/35, 67/48 
Nml648: conserved hypothetical protein 70/24 
25 Nml649: conserved hypothetical protein 18/22 

Nml65l: purE, phosphoribosylaminoimidazole carboxylase catalytic subunit 60/29 
Nml652: possible periplasmic protein 54/17 
Nml654: unknown 39/10, 59/36 

Nml655: mutL, DNA mismatch repair protein 21/5, 57/18 
30 Nml658: recA, RecA protein 38/33 

Nml659: aroD y 3-dehydroquinate dehydratase 42/5 

Nml660: rep, ATP-dependent DNA helicase 20/47, 22/2, 71/37 

Nml661: impBlmucBI samB family protein 69/9 

Nml662: unknown 77/7 
^35 Nml665: possible DNA polymerase IU subunit 3/48', 9/27, 25/39, 34/45', 65/35 

Nml666: unknown 23/32, 45/12, 60/6 

Nml668: possible ferredoxin 32/7 

Nml671: conserved hypothetical protein 26/33 

Nml678: unknown 56/27, 62/27 
40 Nml679: ppX/gppA, possible exophosphatase 4/44, 45/46 

Nml683: clpB, ClpB protein 8/48, 52/46, 62/34, 78/3 

Nml685: possible tautomerase 50/28 

Nml686: possible periplasmic protein 21/7', 35/24', 84/4 

Nml687: probable glutamate dehydrogenase 15/36, 22/20, 31/48, 64/36 
45 Nml688: probable phosphatase 22/10 

Nml689: possible regulatory protein 9/9, 78/30 

Nml690: unknown 11/4 

Nml691: possible acyl-CoA hydrolase 25/11, 69/46, 88/35 
Nml692: possible membrane peptidase 13/8, 70/17 
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Nml694: conserved hypothetical integral membrane protein 17/18, 56/31, 95/18 
NmJ698: probable integral membrane protein (CstA-like) 38/5, 79/2 
Nml699: conserved hypothetical protein 42/32 

5 . 

Nml700: possible outer-membrane substrate binding protein 27/43, 75/6 
Nml702: rbK ribonuclease 6/34*, 8/39 1 
Nml704: conserved hypothetical protein 65/32 
Nml705: unknown 73/1 
10 Nml706: pncB, nicotinic acid phosphoribosyltransferase 23/27, 45/35, 84/38, 91/46 
Nml709: braing-piTMeirKiependent transport system inner membrane protein 3J28\ &9, 24/40, 45/38' 
Nml715: possible integral membrane protein 11/20, 37/41, 50/30, 77/6 
Nml717: unknown 29/9 

Nml719: possible disulphide isomerase 52/37, 59/23 
15 Nml720: unknown 8/26 

Nml722: possible cis-trans isomerase 3/47, 61/2 
| Nml723: possible proline-rich repeat protein 96/24 
" Nml725: possible virulence associated protein 81/26 

Nm 1727: rfaF, ADP-heptose:LPS heptosyltransferase II 70/7 
20 Nml730: dapE, succinyl-diaminopimelate desuccinylase 57/37 

Nml731: conserved hypothetical protein 94/27 

Nml732: conserved hypothetical protein 51/10 

Nml740: IbpB, lactoferrin-binding protein 17/40, 32/21, 37/17, 74/4 

Nml743:/arfD, long-chain-fatty-acid--CoA-ligase 25/47, 31/32, 67/21 
25 Nml747: gshB y glutathione synthetase 51/1, 57/36 

Nml749: glpR, glycerol 3-phosphate regulon repressor 63/24 

Nml750: hypothetical integral membrane protein 49/24 

Nml751: possible gntR-faim\y transcriptional regulator 90/30 

Nml752: unknown 87/46 
30 Nml753: unknown 85/45 

Nml754: unknown 14/35, 26/11 

Nml755: purN, phosphoribosylglycinamide transformylase 2/2, 22/24 
Nml756: possible peptidyl-prolyl isomerase 1/42, 15/10, 63/4 
Nrn 1761: acnB, aconi tate hy dratase 80/5 
|35 Nml764: conserved hypothetical protein 26/36 

■ Nml765: ilvH t acetolactate synthase isozyme III small subunit 12/42, 52/29, 66/41 
Nml767: possible lipoprotein 41/28, 82/37, 96/34 
Nml768: hisG t ATP phosphoribosyltransferase 16/3 
Nml770: hisD, histidinol dehydrogenase 43/10, 70/48 
40 Nml771: hisC, histidinol-phosphate aminotransferase 19/39, 39/40, 83/45 
Nml772: hisB, imidazoleglycerol-phosphate dehydratase 61/9 
Nml775: partial ORF 93/46 

Nml777: possible integral membrane protein 66/26, 70/45 
Nml778: possible secreted protease 35/1 
45 Nml783: AraC-family transcriptional regulator 15/30, 15/37, 51/3 
Nm 1 784: unknown 9/18, 64/28, 74/16 

Nml785: conserved hypothetical integral membrane protein 96/15 

Nml786: possible polyamine permease substrate-binding protein 29/6, 58/16, 76/45, 96/5 
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Nml803: possible two component sensor kinase 33/9, 49/2, 52/23, 65/36 
Nml 8 10: unknown 38/27 

Nm) 812: fumA, fumarate hydratase 2/15, 4/41, 45/19, 53/3, 54/45, 88/41, 90/37 
5 Nm)8l6: conserved, possible DNA-binding, hypothetical protein 30/19, 93/12 
Nml 819: conserved hypothetical protein 12/35, 91/8, 92/21 
Nml820: gpxA, glutathione peroxidase 1/13, 60/44, 94/1 

Nm 1 8 86 : nor> nitric oxide reductase 4G0, 8G8, 107, 12/43, 13/20, 3010, 39/47, 6417, 67/32, 70/20, 78/5, 80/16 
Nm]887: aniA, nitrite reductase 17/6 
10 Nml888: unknown 71/42 

Nml 892: conserved hypothetical protein 2/27, 83/24 
Nml 894: serC, phosphoserine aminotransferase 36/4 
Nml 898: possible integral membrane protein 42/13 
Nml 899: possible integral membrane protein 56/11 



15 



Nml900: possible haemolysin 8/12, 41/6, 55/4 
I Nml 901 : possible sodium-alanine symporter 2/9, 22/5 
" Nml905: AsnC-family transcriptional regulator 29/16 

Nml91 1: possible periplasmic protein 32/6 
20 Nml 9 12: conserved hypothetical protein 62/44 

Nml914: unknown 24/20 

Nml917: spoT t guanosine-3\5'-bis(diphosphate) 3'-pyrophophohydro]ase 66/6 
Nml 920: apt y adenine phosphoribosyltransferase 9/35', 13/35', 34/1, 49/6 
Nml 921: conserved hypothetical protein 58/4', 86/44" 

25 Nml923: probable protease 87/25, 92/46 

Nml925: hmbR, haemoglobin receptor 11/19', 25/40, 62/9', 75/2, 85/31, 86/9 
Nml 927: hemO, haem utilisation protein 88/23 
Nml 928: hypothetical integral membrane protein 53/47, 75/9, 93/33 
Nml 929: hypothetical integral membrane protein 9/40, 42/2, 87/32 

30 Nml930: possible lipoprotein 87/27 
Nml932: possible lipase 92/34 

Nml933: possible integral membrane protein 39/45, 44/38 
N m 1 9 3 4 : gcvP, glycine dehydrogenase 423, 18/39, 21735, 24/27, 32/27, 47/4, 51/2, 52/17, 87/5 
Nml 935: unknown 29/11, 59/44, 95/10 
|35 Nml936: probable cytochrome 63/35 1 , 71/35* 

' Nml937: tyrB, aromatic amino acid aminotrarisferase 2/30, 20/19, 3629, 457, 47/36\ 57/6', 63/23 

Nml 93 8: trmA, tRNA uracil-5-methyltransferase 16/21 

Nml 939: aroC, chorismate synthase 88/14 

Nml 940: unknown 23/31, 60/45, 94/19 
40 Nml944: IdhA, D-lactate dehydrogenase 60/10, 62/16, 73/17 

Nml946: conserved hypothetical protein 18/28 

Nml 947: ans, L-asparaginase 30/43, 48/18, 59/33, 88/34 

Nml948: DedA-family integral membrane protein 92/1 

Nml 951: unknown 4/6, 14/30, 37/39, 48/4, 67/43*, 89/r 
45 Nml 952: conserved hypothetical protein 68/31 

Nml953: unknown 66/27, 80/23 

Nml 954: possible integral membrane protein 48/34, 54/23, 63/10, 63/27 
Nml956: transposase for 1S1016 61/28. 89/2 

Nm 1 9 5 7 : fabF2 t 3^oacyK^l-canierirotein) synthase II 11/44, 17/8, 2517, 42/42, 43/18, 44/46 
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Nml958: IgtF, B-l,4-glucosyltransferase 3/15', 23/19*, 57/11", 71/8" 
Nml960: unknown 2/11', 16/28, 27/11', 33/20, 43/23 
Nml961: probable integral membrane ion transporter 10/12, 28/47, 55/21 
5 Nml966: possible integral membrane protein 33/31, 33/32 

Nml969: mtrD y probable drug efflux protein 36/36', 55/14, 60/36, 79/36', 83/18 
Nml970: m/rC, membrane fusion protein 47/42', 76/30, 90/1, 92/42' 
Nml972: unknown 76/35 

Nml973: hypothetical integral membrane protein 2/40, 12/2, 22/35 
10 Nml974: recC, exodeoxyribonuclease V 62/21 

Nml975: possible integral membrane protein 27/20, 55/5, 94/9 

Nml983: exbD, biopolymer transport protein 85/3 

Nml984: exbB, biopolymer transport protein 37/33 

Nml988: possible integral membrane protein 55/45, 81/13 
15 Nml989: hypothetical integral membrane protein 64/40 

Nml991: relA y GTP pyrophosphokinase 17/23, 67/2 
| Nml994: natC, possible periplasmic type I secretion system protein 28/3, 53/26 
' Nml996: natD\ possible periplasmic type I secretion system protein, N-terminal region 6/42, 87/40 

Nml998: unknown 51/29 
20 

Nm2005: probable cell-surface protein 25/31, 86/14 

Nm2007: unknown 12/24, 48/29, 56/35 

Nm2009: unknown 3/10, 20/5, 25/33 

Nm2010: hypothetical protein 5/10, 24/3, 49/17, 50/18, 54/31, 64/12 
25 Nm201 1 : conserved hypothetical protein 21/18, 69/36, 72/36, 94/36', 95/36' 
Nm2012: conserved hypothetical protein 43/12 
Nm2013: bioF, 8-amino-7-oxonoanoate synthase 35/3 
Nm2014: unknown 26/31 

Nm2015: possible integral membrane transport protein 72/37 
30 Nm2016: speB, agmatinase 1/46', 31/30, 34/31, 42/46', 70/26 

Nm2017: speA, biosynthetic arginine decarboxylase 88/8 

Nm2020: possible integral membrane protein 92/18 

Nm2021: possible phospholipase 3/38, 86/34 

Nm2024: tbpA, transferrin -bin ding protein A 16/27, 44/33, 45/47 
1 35 Nm2025: tbpB, transferrin-binding protein B 71/33 
™ Nm2028: amiC, N-acetylmuramoyl-L-alanine amidase 78/47 

Nm2029: unknown 7/21, 78/38, 91/36 

Nm2035: conserved hypothetical protein 71/5 

Nm2036: unknown 37/44, 40/19, 41/34, 49/21, 56/23 
40 Nm2038: recO y DNA repair protein 16/44 

Nm2040: possible integral membrane efflux protein 95/33 

Nm2041: conserved hypothetical protein 45/9, 81/42 

Nm2046: hypothetical integral membrane protein 11/18, 77/48, 79/45, 88/40 
Nm2048: conserved hypothetical protein 41/12', 81/22' 
45 Nm2052: acnA, aconitaie hydratase 14^5, 23/41, 30«, 3»25, 4^5, 49/10, 5510, 59/10,7039, 73/2, 87/12 
Nm2054: prpC, citrate synthase 2 8/28, 29/48, 55/29, 62/39, 91/29, 96/30 
Nm2055: prpB, possible carboxyphosphonoenol pyruvate phosphonomutase 26/1, 87/10 
Nm2056: conserved hypothetical protein 25/24, 87/41 
Nm2057: fisZ, cell division protein 62/13 
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Nm2064: murD, UDP-N-acetylmuramoylalanine^-D-glutamate ligase 56/21 
Nm2065: possible periplasmic protein 60/19, 81/45 
Nm2069: probable integral membrane protein 3/4, 31/5, 34/47, 45/42 
5 Nm2071 : murE y UDP-N-acetylmuramyl-tripeptide synthetase 57/14 
Nm2074: conserved hypothetical protein 51/30 
Nm2076: conserved hypothetical protein 13/2 

Nm2078: possible thiol-disulphide interchange protein 2/31', 21/32, 24/13, 36/43' 

Nm2079: hypothetical ly sine-rich membrane protein 18/5, 40/41, 64/38 
10 Nm2083: putP, sodium/proline symporter 30/33, 51/19 

Nm2084: putA y bifunctional PutA protein 13/42, 16/10, 53/5, 89/21 

Nm2086: xthA, exodeoxyribonuclease III 86/31 

Nm2088: nadC y nicotinate-nucleotide pyrophosphorylase 69/35 

Nm2092: nadB, L-aspartate oxidase 2/4, 47/24 
15 Nm2098: mapA y possible maltose phosphorylase 5/34 

Nm2099: ga/M, aldose 1-epimerase (mutarotase) 11/10, 77/42 

^ Nm2100: possible maltaee/Hf symporter 9/3S\ 37/47, 4015, 49/9, 52/24, 546, 7(V40, 86/45', 89/24' 

Nm2101: ABC transputer ATP-binding protein 1/19', 5tt8\ 14/4, 38/23, 43/16, 90/44 
20 Nm2105: rmpM, outer membrane protein class 4 89/30 

Nm2107: possible anaerobic transcriptional regulatory protein 39/44 
Nrn21 11: conserved hypothetical protein 44/13, 78/11 
Nm21 12: mafA2, adhesin 12/21, 67/1, 86/19 

Nm21 13: mafB2 y adhesin 2/7, 4/42, 10/32, 28/43, 38/24, 77/22, 77/27, 88/33, 93/22, 94/5 
25 Nm21 14: hypothetical protein 52/20, 73/21 

Nm21 15: hypothetical protein 69/1T, 70/44\ 84/20 

Nm21 18: hypothetical protein 12/32, 24/11, 68/23 

Nm2120: hypothetical protein 3/23,42/21, 78/24 

Nm2122: hypothetical protein 20/13, 29/3, 29/38, 64/11, 86/35 
30 Nm2123: frpC\ possible partial CDS 16/30, 51/12, 74/40 

Nm2124: possible outer membrane protein 43/5 

Nm2127: possible integral membrane signal transducer protein 56/47 

Nm2129: aroE, shikimate dehydrogenase 49/7 

Nm2130: mtgA, monofunctional biosynthetic peptidoglycan transglycosylase 52/6 
1 35 Nm2131: possible ABC transporter ATP-binding protein 13/10 
9 Nm2136: tal, transaldolase 30/12, 92/9 

Nm2137: hypothetical protein 11/14', 11/42', 29/21",483^ 

Nm2138: hypothetical protein 56/42 

Nm2139: conserved hypothetical protein 78/34 
40 Nm2140: conserved hypothetical protein 1/11, 4/13, 32/9, 66/4 

Nm2142: possible periplasmic hypothetical protein 18/24, 46/40 

Nm2143: conserved hypothetical protein 42/40, 48/46 

Nm2145: possible morphogene 19/45, 23/18', 32/22, 36/2, 75/47, 87/33* 

Nm2146: tspA y Neisseria-sptcific antigen protein 9/9, 51/20, 76/6 
45 Nm2149: possible inner membrane hypothetical protein 53/28, 66/17 

Nm2151: ilvE, probable branched-chain amino acid aminotransferase 41/31, 66/34 

Nm2154: pgi2 y glucose-6-phosphate isomerase 2 73/15', 75/30, 82/4, 84/15' 

Nm2155: piLG, pilus^-assembly protein 2/19, 14/45, 25/19, 32/46, S7/33, 85/28 

Nm2156: pilD, prepilin leader peptidase 4/16, 45/16 
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Nm2158: conserved hypothetical protein 1/10 

Nm2159: pilF, type IV pilus assembly protein 16/46, 4132,5(^46,58^8,70^73^^4^95/30 
Nm2167: hypothetical protein 1/12 
5 Nm2168: emrB, multidrug resistance translocase 33/25, 33/39, 57/48 
Nm2169: emrA, multidrug resistance translocase 23/45 
Nm2170: conserved hypothetical protein 89/14 
Nm2171: conserved hypothetical inner membrane protein 4/35, 6/20 
Nm2172: conserved hypothetical protein, possible peptidase 6/38 
10 Nm2174: conserved hypothetical protein 6/41, 17/13, 60/20 

Nm2175: vapA, possible virulence associated protein 29/25, 85/4 
Nm2178: conserved hypothetical protein 2/48 

Nm2180: aroG, phospho-2-dehydro-3-deoxyheptonate aldolase 30/11, 78/10 

Nm2181: hypothetical protein 64/35, 71/26 
15 Nm2183: opcB, outer membrane protein 32/30*, 32/44*, 72/42 

Nm2186: hypothetical protein 19/22 
i Nm2189: hypothetical inner membrane protein 2/6\ 29/12' 

Nm2191: possible thiol:disulphide protein 22/33, 35/2, 50/20, 74/14 

Nm2193: possible TonB-dependent receptor protein 23/7, 25/7, 46/8, 62/3, 71/23 
20 Nm2195: hypothetical protein 78/2 

Nm2l96: conserved hypothetical inner membrane protein 65/9 

Nm2200: dinG y probable ATP-dependent DNA helicase 83/12, 83/44', 84/21 ' 
Nm2202: possible inner membrane trans-acylase protein 88/4 
25 Nm2204: hypothetical protein 1/23, 3/12 
Nm2206: possible rotamase 39/27 
Nm2207: possible solvent tolerance protein 44/22 
Nm2208: hypothetical protein 60/38 

Nm2209: possible thiolrdisulphide interchange protein 32/26, 54/29 
30 Nm221 1: conserved hypothetical protein 17/26 

Nm2212: trpC, indole-3-glycerol phosphate synthase 83/13 

Nm2213: recQ, ATP-dependent DNA helicase 7/12, 39/48, 42/4, 62/33, 68/24, 72/16 
Nm2214: hypothetical protein 13/24 
Nm22l6: possible hydrolase 75/11 
I 35 Nm2218: possible tRNA/rRNA methyltransferase 1/15, 43/14 
Nm2219: possible periplasmic protein 70/35 
Nm2221: ruvA, Holliday junction DNA helicase 70/34 
Nm2223: probable ABC transporter 16/9, 44/3, 85/29 
Nm2225: xseB, exodeoxyribonuclease small subunit 42/37 
40 Nm2228: nuoN, NADH dehydrogenase chain N 24/35 
Nm2229: nuoM, NADH dehydrogenase chain M 55/2 

Nml71 or Nml72: possible integral membrane protein or unknown 79/24 
Nml88 orNm205: rjbA, glua^li^sphate th^dylyltraaTsferase 27/38', 33/1', 35/36\ 35/39', 37/2', 37/26, 
45 5&8 

Nm293 orNm609: pilC2 or pilCl, pilus-associated protein 5/42, 21/4, 38/36, 40/16 
Nm788 or Nml626: frpA or frpC, exotoxin 3/17, 4/36, 637, 7/36', 13/41, 16G5 1 , 1806, 19/7, 21/17', 2417", 
27/28, 34/23, 4SG7, 4612, 65/27, 67/22 
Nml 166 or Nml998: unknown 82/24 
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Nml 167 or Nml999: possible phage protein 12/37', 18/37\ 22/21, 44/37*, 46/28 
Nml 169 or Nm2001: unknown 78/44 
Nml 186 or Nml301: unknown 21/23, 26/41, 49/23, 56/37 
5 Nml676, Nml890 or Nm2043: opacity protein 44/12 
Nml780 or Nml781: doubtful ORFs 94/44 
Nm2093 or Nm2097: B-phosphoglucomutase 20/32 

NmB65: hypothetical protein 61/44, 77/4 
10 NmB69: siaB y poiysialic acid capsule biosynthesis protein 28/22 

NmB70: synX, poiysialic acid capsule biosynthesis protein 74/2, 77/19 
NmB91: hypothetical protein 1/4 
NmB95: hypothetical protein 76/25 

NmB98: ABC transporter ATP-binding protein 7/23, 32/20, 52/33, 65/6', 69/6' 
1 5 NmB200: hypothetical protein 25/18 

NmB223: hypothetical protein 30/6 
k NmB489: hypothetical protein 28/13, 73/8, 90/4 

NmB490: PspA-related protein 77/13 

NmB493: hemagglutiniivbera^ 
20 81/15, 83>8, 89/28 

NmB495: replication protein 74/39 

NmB647: hypothetical protein 52/7 

NmB648: hypothetical protein 5/40 

NmB896: integrase 16/22, 43/15, 94/14 
25 NmB897: hypothetical protein 83/10 

NrnB912: hypothetical protein 52/35 

NmB913: pemK protein 50/44 

NrnB1489: hypothetical protein 65/33, 77/8 

NmB1502: hypothetical protein 4/3, 40/13, 49/13, 56/32, 58/13, 60/13, 75/23, 76/31 
30 NmB 1603 tellurite resistance protein 28/10, 60/16, 78/1 

NmB 1692: chorismate mutase-related protein 67/29, 68/14 
NmB1753: VapD-related protein 21/46% 75/28' 
NmB 1759: conserved hypothetical protein 9/10, 31/28 
NmB 1761: conserved hypothetical protein 30/35 
| 35 NmB 1762: hemolysin activation protein HecB 33/36 

NmB 1768: hemagglutinin/hemolysin-related protein 20/43\ 31/29\ 67/27, 68/48 
NmB 1771: hypothetical protein 19/41, 67/7 
NmB 1829: TonB -dependent receptor 4/32, 47/2 
NmB 1854: hypothetical protein 43/48 
40 NmB21 16: hypothetical protein 41/41, 69/15 
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1.810.265 


1.020.046 
Nml062 


1,910.464 
Nml973 


repeated seq.s 


# 1,274.182 
Nml37l 




#343.864 


910,624 
Nm94| 


965.796 
NmlOOl 




2,125.540 
Nm2l78 


POOL 3 


568.686 


806.502 


49,167 


2.018.920 
Nm2069 


1.437,482 
Nml541 


2,005,571 




503.304 
Nm524 


•) 


1.942.983 
Nm2009 


1.083.831 
Nml!36 


2.153.985 
Nm2204 


1.276.911 




# 1,893.655 
Nml958 


intergenic 
region 


FrpA/Fq* ' 


•» 


685.663 
Nm693 


1.336.951 




repeated seq s 


2.072.079 
Nm2120 


674.196 
Nm688 


754,958 


62.408 


1.568.177 


1.641.852 
Nml709 




325.607 
Nm348 


401.037 
Nm428 


repeated seq.s 




repeated seq.s 




1.343.347 
Nml448 


890.346 
Nm9l5 


1.958.330 
Nm202l 


Nm51 I 


735.966 


repeated seq.s 




1.237.170 
Nml33l 


77.675 




520.12 
Nm541 


1,653,607 
Nml722 


1.584,660 
Nml665 


POOL 4 




349.67 


NmUI502 


695.383 


343.862 


1.887.296 
Nml951 


684.371 
Nm692 


*i 


1.350.469 
Nml456 


Niu625 


872.983 
Nm904 


1.065.G06 


2.08R.549 
Nm2l40 


1.561.892 
Nml647 


1.936,090 


2.104.164 
Nm2156 


419.047 
Nm445 




709.626 
Nm720 


931.104 






i, 865.887 
Nml934 


379.058 
Nm409 


1.362.832 
Nml467 






905.094 
Nm935 


1.035.280 
Nml087 


1.810.015 
Nml886 




NmBIXIN 


338,703 
Nm365 


2.107.269 


2,115.910 
Nm2l7l 


■) 

FrpA/FrpC 


55.614 
Nm60 


1.261,610 
Nml363 


1,094.698 
NmI145 


635.555 


1 .756.874 
Nml812 


2.067.856 
Nm21l3 




1,602,529 
Nml679 


1.343.457 
Nmt448 


I5.6S4 


345.092 
Nm374 


1.367,337 


POOL 5 


1.016.505 
Nml056 


2.039.081 


614.386 


472.245 
Nm485 






923.38 
Nm955 


948.46 


*) 


1.943,994 
Nm2010 


1.612.586 


repeated seq.s 




595.277 
Nm618 


932.245 
Nm968 


•» 


839.895 


2,054.730 
Nm2l01 


1,820,075 


367,898 




ff l.0»S9.5().1 


1.926.443 




306.288 
Nm325 






1,405.189 
Nml507 


1.089,647 


801.597 
Nm820 


33,202 
Nm39 


ff l,4(o,*6fi 




2.051.725 
Nm2098 


1.354.690 
Nml461 


214,973 
Nm225 


1.174,994 
Nml248 


83.201 
Nm84 


1,377.702 
Nml482 


NmB648 


873.622 
Nm904 


piici/piic: 


1.204.530 
Nml276 


•» 




384.917 
Nm4l4 


702.612 
Nm7l4 
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POOL 6 





1,015.304 
Nml054 




1.552.951 
Nm!642 


786.706 
Nm801 


911.076 
Nm942 


repealed seq s 


826.894 
Nm845 


390.345 
Nm422 


734.004 
Nm740 


? 


487.348 
Nm506 


r cpeaied seq.s 


.•repealed seq.s 


590.156 


812.45 


1.248.818 


a I.OIX.W 


483.345 
Nm503 


2.115.983 
Nm2171 




1,324,691 


tt 1.481.782 
Nml 575 


repealed ->cq s 


489.641 


1,536.678 




976.66 
Nml0l2 


265.362 
Nm279 


1,187.524 


related seq.s 


it l,465..*6S 


1.136,459 
Nmll95 


1.633.105 
Nml 702 


965.302 
NmlOOl 


1.277,44) 


1-VpA/C 


2.228.347 
Nm2l72 


2.054.513 


333.694 


2.120.475 
Nm2l74 


1,934,871 
Nml 996 


463.974 
Nm478 




704,647 
Nm7l5 


614.119 
Nm63) 


860,806 
Nm888 


1.149.676 
Nml206 



POOL 7 



876.733 
Nm905 


1.329.099 
Nml436 




■> 


1.319.200 
Nml42l 


618.039 




1.205.001 


722.895 
Nm730 


W 785.373 
Nm800 


810,111 
Nm827 


2.168.807 
Nm22 1 3 


913,047 
Nm944 


1.428.643 
Nml533 


1.158.431 


63 1 .905 
Nm646 


686.146 
Nm694 


343.971 
Nm372 


1 .820.075 


717,665 
Nm725 


0 l ,973.097 
Nm2029 


620,285 
Nm636 


KmUVK 


repealed seq.s 


554.46 
Nm580 


1,170,289 
Nml243 


1,038.614 
Nml090 


repeated seq s 


718.183 


997.777 
Nml037 


1.370.110 
Nml475 




947.591 
Nm982 




1,034,406 
Nml086 


•> 

FrpA/TinC 


138.69 
Nml55 


1.190.428 


14.916 
Nml8 


937.945 
Nm973 


892.259 


687,915 
Nm696 




481.434 
Nm499 


2,075,630 


745.727 
Nm753 


1,314.152 
Nml415 





POOL 8 



644 
Nm2 


1.352.235 


1.445.893 
Nml547 


1.499.525 
Nml 592 


343.862 


2,115,836 


150,856 
Nml65 


1.369.492 
Nml475 


1.642.041 
Nm}709 




2.044.450 


1.828.682 
Nml 900 


2,115.219 


7 


150.856 
Nml65 




1.248,816 


31.804 
Nm36 


1.820,075 


1.245,859 


507,967 


983.878 
Nml022 


491,581 
Nm512 


1.407,434 




1,652.248 
Nml720 


343.971 
Nm372 


2.000.303 
Nm2054 


666.354 


303.392 
Nm3l9 


933.246 


1.265.402 
Nml366 




1.269.148 
Nml 369 




1.560.853 
Nml646 


1.983.878 
s£q. rep£t£es 


1.809.404 
Nml886 


1.633.105 
Nml702 


873.344 
Nm904 


12.174 
Nml5 


958.75 
Nm995 


1.359.833 
Nml466 


1,136.829 
Nml 196 


707.683 


repealed seq s 


807.717 
Nm826 


1.606.118 
Nml 683 



'POOL 9 



•1 

FrpA/FrpC: 


repealed seq.s 


repeated seq.s 




955.198 


609.648 
Nm629 


478.172 
Nm496 


441,981 


2.093.22 1 
Nm2 1 46 


NmB1759 


1.755.247 


a Ml.M.* 
NmX65 


1,276.911 


644,221 


1.339,758 
Nml 445 


1 .878,696 


18.431 
Nm22 


1.727.220 
Nrr»1784 


1.117.688 
Nml 164 


2,084,938 


263.862 


886,67 
Nm909 


611,115 
Nm631 


■i 


874.549 
Nm905 


repealed seq.s 


1 .585.203 
Nml 665 


959.423 
Nm995 


repealed seq.s 


2.054,565 








838.871 


1.852,051 
Nml 920 


798,22 
Nm817 


j 55.167 
Nm60 


2,054.319 
Nm2l00 


1 .522.357 


1.861.837 
Nm)929 


1.367.188 
Nml473 


163,763 
Nml82 


892.261 


2.042.752 


n l.ym.rM? 

Nml 966 


1.069.137 
Nml 118 


1 ,566.007 


1,489,574 
Nml 584 



POOL 10 



1 56.02 1 


435.022 
Nm457 


1.562,753 
Nml 647 


610.203 
Nm630 






1.808.086 
Nml 886 




352.2 1 3 
Nm382 


775.797 




1 .896.645 
Nml96I 


654.467 


503.134 
Nm524 


1.415.342 


1 .028,000 
Nml 074 


1. 036,9 14 


722.796 
Nm730 




1,315.653 
Nml4l7 


682.133 
Nm690 


1.425,908 
Nml528 


2.001.393 


747.045 


repeated seq.s 




2.100,166 


repeated seq.s 




2.054,565 




2.068,748 
Nm2113 


637.874 
Nm650 


1.379.195 
Nml483 


repealed seq.s 


■» 


1.719,627 




1.370.926 


822.846 




1.307.638 
Nml409 


278.168 
Nm292 


745.346 


1.752.868 




383.78 
Nm4l3 





52/110 



10/500 

WO 03/060120 Figure 2B - cntd PCT/FR02/04587 



POOL 11 









1,614,134 
Nml 690 


Nm445 




Nm247 




799.786 


2.052.437 
Nm2099 


1 .459.278 
Nml 557 


Nml 363 


1 ,027.428 
Nml073 


Nm2137 


1 696 334 


232 
Nm247 


# 483.902 
Nm503 


1 .990.827 
Nm2046 


1,857.005 
Nm1925 


1.646.465 
Nm)7l5 




947,39 
Nm98l 


1.605.658 


718.555 
Nm726 


1 .082,665 
Nml I34 


747,103 


1.354,680 
Nml 460 


572.705 
Nm600 


•> 


1.395.005 


f. 292.265 
Nml 393 


1 .277.299 
Nml373 


212,715 




1.478.537 
Nml574 


860.144 




1,253.541 
Nml 356 




wm 


1.107,042 


2,086.269 
Nm2l37 


repeated seq.s 


1.892.121 
Nml 957 


1.123,351 
NmM74 









POOL 12 



NmU403 


1.911.190 
Nml973 


repeated seq.s 




209.739 
Nm22l 


1,483.767 
Nml 577 


236.618 
Nm251 


786.706 
Nm801 


tepeated seq.s 


» 1.J65.235 
Nml 234 




804.79 
Nm823 


298.612 


39.054 
Nm47 


1,253.625 
Nml 356 




236.49 
Nm25l 


1.132.888 
Nml 186 


236.618 
Nm25l 




Nm2l 13 






1,941.704 
Nm2007 


4I5.186 
Nm44l 






298.306 
Nm307 


repeated seq.s 


2.051,828 


1.306,890 
Nml 408 


2071193 
Nm21l8 


870.61 
Nm900 


878.949 
Nm905 


1,767,075 
Nml819 


341.23 
Nm368 


•i 

Nml 167 m 

\ i m 




1.057.731 
Nml 110 






1 .709.975 
Nml 765 


1.808.168 
Nm 1 886 


tc pealed seq s: 


741.849 
Nm750 


1,245.699 
Nml341 


2.060.827 





POOL 13 



repeated seq.s . 


2.025.485 
Nm2076 


175,336 
Nml 93 




85 1 .59 
Nm873 


994.646 
Nml034 


i. 103.757 
Nml 152 


1.6 1 6.021 
Nml 692 


1.034.609 
Nml 086 


2,082,006 
Nm2131 




1,097,438 


repeated seq.s 


repeated seq.s 




180.821 
Nml9B 


382,61 
Nm4!2 




390.462 
Nm422 


1.809.978 
Nml 886 


175.446 
Nml 93 


747.088 




2.169.818 
Nm2214 


745.16 


■> 


290.299 




ft 2.1171. 1160 
Nm21 17 


« l.ft7'W2 
Mm 1740 


139.199 
Nml 55 


f? 1.4*5.3** 


366.813 
Nm397 




1.852,051 
Nml 920 


repeated seq s ' 


92,107 




1.380,378 
Nml485 




FipA/f rp(." 


2.032.849 
Nm2084 


303.532 
Nm320 


1,414.499 
Nml519 


1. 03 1.914 
Nml083 


2.1 15.289 


62.001 


2.102,1 12 



POOL 14 



repeated seq.s 


1. 1 64.370 
Nml 233 


1.390,528 
Nml491 


1.560.805 
Nml 646 


1.997.894 
Nm2052 




709.875 
Nm720 


1.184.706 
Nml 255 


I.417.I3S 




1,378.089 
Nml483 






2,054.792 
Nm210l 


1.725,614 


38.003 








2,144.646 


1.408.217 
Nml509 


718.246 


1.696,173 


1.152,464 
Nml 207 


567.352 
Nm594 


NmB4')7 m 
1 779 


1.428.431 
Nml533 


1.076.035 
Nml 126 


815.55 
Nm832 


1.885.507 
Nml951 


675.2 
Nm688 


297.511 


745.J6 




1 .697.450 
Nml 754 


948.46 


1,520,153 




1.301.518 
Nml 40 1 


1.401.731 




1. 083,772 
Nmll36 


347,219 
Nm374 


1.290.607 


2,102,277 
Nm2155 


70,533 
Nm73 


\> 


417.289 



POOL 15 



973.938 
Nml 008 


2.075.448 






1.495.207 
Nml 590 


1.332.096 
Nml438 




1.972,429 


214.969 
Nm225 


1.698.716 
Nml756 


1.084.893 


1,858.309 


» 541.225 
Nni567 


62.406 


2,075.433 


782.166 


666.947 
Nm679 




t. 232.670 
Nml 325 


175.446 
Nml 93 


223.973 


611.239 
Nm63l 


77.675 


1,099,411 
NmN49 


812,142 


1.032.157 
Nml 084 


2.063.360 






1.726.736 
Nml 783 


repealed seq.s 


472.929 
Nm486 


1.172.755 
Nml246 


repealed seq.s 


1 .366.559 
Nml473 


1.61 1.297 
Nml687 


1.726,253 
Nml783 


897.182 
Nm925 




704.647 
Nm7l5 






520.12 
Nm541 




5.514 
Nm8 


1008897 
Nml048 


31.414 


1.381.289 
Nml 485 
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POOL 16 



274,161 
Nm289 


674 J 98 
Nm688 


1.714,226 
Nml768 


1.494. 101 


239.262 
Nm255 


1.095.984 
Nmll48 






2.176.234 
Nm223 


2.033.365 
Nm2084 


695.279 
Nm707 


repealed seq.s . 


1 .204.534 
Nml276 




U h2 >, 143 


•> 


#483.902 
Nm503 




repelled seq.s- 


219.573 
Nm233 


1.870.725 
Nml 938 


NinB896 


1,356.116 




NmtNO 




1.963.935 
Nm2024 


1.895.185 
Nml960 


30.98 
Nm35 


# 2.074,494 
Nm2i23 


# 928.376 


repeated seq.s 


7.561 


], 068.2 13 


r-VpA/iM^.: 




1.295.073 
Nml 395 


1.158.431 


957,57 
Nm994 


2,098.171 






1.106.063 


1.979.533 
Nm2038 


472.082 
Nm485 


2.105.772 
Nm2159 




1.561.892 
Nml647 



POOL 17 



•> 


964.089 
Nm999 






502.84 
Nm524 


1.810.615 
Nml887 


382,457 


1.892.522 
Nml957 




•i 




70.176 
Nm73 


2.121,093 
Nm2l74 




3 1 1 .844 


2.038.918 


449.203 
Nm470 


1.618.921 
Nml694 




333.579 


•) 

Nm»4y7 or 
1779 




1 .929.653 
Nml99l 




1.043.748 
Nml 095 


2.165.376 
Nm22N 


1,376.480 
Nml482 




35 1 .042 


658.295 
Nm670 


repeated seq.s 


523.862 
Nm546 




repealed seq.s 




1,173,077 
Nml246 


948,92 




1,833.197 


2.157.77 


335.167 




1.489,681 
Nml584 








230.818 





POOL 18 



1.633,794 




1.009.610 
Nml048 




0 2.027,853 
Nm2079 


704,336 
Nm715 


1,954,730 




792.595 


repeated seq.s 


812,142 


363.135 


1.222.899 
Nml3l3 


1,341.079 
Nml 446 


178.647 
NmJ95 


753.229 
Nm762 




#210.810 


1.059,662 
Nml 111 


618,007 


1 .307,75 1 
Nml 409 


1.564,191 
Nml 649 


298.638 


2.090.320 
Nm2l42 


1.413.590 
Nml518 






1.880.098 
Nml 946 


repeated seq.s 




1.225.309 
Nml315 


1.810.158 


753.229 
Nm762 


2.002.551 


306.658 
Nm325 


FipA/1-rpC 


■j 

Nml Ki7 or 
IW 


346.481 
Nm374 


1,867.553 
Nml 934 




Wq. rcpJioos 




■» 


1.095.057 
Nml 146 




153,926 


* f.X:W.I?l 


40J53 
Nm48 



POOL 19 



1 66.036 
Nml 84 


repealed seq s 




t.418,510 
Nml 523 


1.177,109 
Nml 250 


1.328.654 
Nml 435 


■» 


796,864 
Nm8.6 




1.476.286 




1.039.018 
Nml 090 


236.49 
Nm251 


168.27 
Nml85 




311.848 


1.429.874 


689.245 
Nm697 


746.538 
Nm753 


333.579 


# 1.406.958 
Nml 508 


2.129.971 
Nm2l86 




854,264 
Nm879 


1,605.658 




745.076 
Nm752 


1,464,394 
Nml 560 


1.264.321 
Nml365 






2.038.916 


639.823 
Nm654 


1,353,165 
Nml459 




555.53 
Nm582 


1,397.846 
Nml 500 




1.717.473 
Nm!771 




NmBl77l 


1.097,274 


147.988 
Nml 62 


60.962 
Nm65 


2.091.395 
Nm2145 


repeated seq.s 


619.425 
Nm635 


1,484.721 
Nml 579 



POOL 20 



1,499,525 
Nml 592 




Yepeated seq.s: 


325,573 
Nm348 


1 .943.023 
Nm2009 




18,989 
Nm24 


1.633.760 


523.612 
Nm546 


1.197,851 


31 1.157 
Nm331 




2.073,687 
Nm2l22 


1.654,150 


390.345 
Nm422 


1.221,758 
Nml3l3 




931,104 


1.870,638 
Nml937 


1.820.033 


1.158.433 


77.673 


repeated seq.s 


76.633 
Nm77 




359,081 
Nm388 


683.971 
Nm692 


671.15 
Nm687 


repealed seq s 


1,357,963 
Nml 465 


566.692 


Nin2C».« tv 
2(N7 


1.315.330 
Nml417 


1,095,984 
NmI148 


1.417.135 




810,231 
Nm827 


228.839 
Nm245 


repeated seq.s 


1,204,632 
Nml 276 


976.878 


1.028.036 
Nml074 


NmU1768 


16.188 
Nm20 


1.164.337 
Nml 233 


repeated seq.s 


1.577.038 
Nml 660 


1.622.163 
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, POOL 21 / 



1 006 189 
Nmll48 




784 782 
Nm800 


piici/Piic: 


1,570,016 
Nml 655 


539.07 
Nm562 


1.610,566 
Nml 686 


786,327 
Nm800 


j 54 739 
Nml69 


590,172 


1 ,342,979 




359,081 
Nm388 


Hi 


■> 




•> 

y'rpA/frpC 


1,945,705 
Nm20J 1 


216,215 
Nm226 




502,989 
Nm524 


1,463.566 
Nml560 


Nml 1X6 or 
1301 


82,652 
Nm84 


559,2)9 
Nm587 


887.202 


1,128,835 
Nml 181 


1.483,765 
NmI577 


2,061.700 


552,728 
Nm579 


1.334,701 
Nml441 


2.027,640 
Nm2078 






1,867,278 
Nml934 


1,034,804 
Nml086 




# 1,414.887 
Nml519 


1.257.070 


355.764 
Nm385 


809,086 
Nm826 


1,199,614 
Nml270 


703.372 
Nm714 


996.933 
Nml036 


1,380,045 


NmBI753 


559.952 
Nm587 


1,954,750 



POOL 22 



1,101,770 


1.577.038 
Nml 660 


950,051 


1,909,959 


1,830,389 
Nml90l 




1,020,413 
Nml062 


1.357,641 
Nml 465 


1,056.840 
Nml 108 


1.613,111 
Nml688 


681.43 
Nm690 


809,123 




168,27 
Nml 85 


1,415,342 


1,057.486 
Nml 109 


460,196 
Nm476 


1,221,839 
Nml313 


repeated seq.s 


1.611,248 
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Figure 4A 



Q ctrA, capsule export outer membrane protein (NmJB71): mutant 43/8 
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Fieure 5 A 

a just ahead ctrB, capsule export inner-membrane protein (NmB72): mutant 40/45 
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Figure 6A 

□ ctrC y capsule export inner-membrane protein (NmB73): mutant 85/40 
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Figure 7A 

a ctrD, capsule export ATP-binding protein ( NmB74) : mutant 93/47 
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Figure 8 A 

□ siaA, sialic acid biosynthesis protein (NmB70) : mutant 77/19 
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Figure 9A 

□ siaB, sialic acid biosynthesis protein (NmB69) : mutant 28/22 
Mutant siaB in complemented serum 
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Figure 10A 

q siaA-ctrA^ intergenic region: mutant 3/16 
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Figure 11 A 

□ IipA 7 capsule phospholipid modification protein (NmB82) : mutant 58/48 
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Figure 12A 

a UpB, capsule phospholipid modification protein (NmB83): mutant 19/14 
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Figure 13A 

□ IgtA, lacto-N-neotetraose biosynthesis glycosyl transferase (NmBl929): mutant 
56/17 
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Figure 14A 

q lgtE y lacto-N-neotetraose biosynthesis glycosyl transferase (NmB1926): mutant 
3/39 
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Figure ISA 

q IgtF, p-1, 4- glucosyl transferase (NmB1704): mutant 71/8 
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Figure 16 A 

q r/oZ), ADP-L-g!ycero-D-mannoheptose epimerase (NmB828): mutant 47/39 



Mutant rfaD in complemented serum 
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Figure 17A 

□ rfaE, ADP-heptose synthetase (NmB825) : mutaDt 13/6 
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Figure 18A 

q pgm, phosphoglucomutase (NmB790): mutant 25/5 
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Figure 19A 

□ galU, UTP-glucosc-l-phosphate uridylyltransferase (NmB638): mutant 32/37 
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Mutant galU in decomplemented serum 
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Figure 20A 

□ aut, possible cytidylyltransfcrase (NmB2076) : mutant 55/48 
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Figure 21 A 

q hypothetical protein (NmB065): mutant 61/44 
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Mutant NmB065 in decomplemented serum 
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Figure 22A 

o just ahead sugar isomerase (NmB352): mutant 33/7 
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Mutant NmB352 in decomplemented 


serum 




1 .00E+08 i 
1.00E+07 - 
























r> 


1 .OOE+06 - 
t 

1.00E+05 - 
1 .00E+04 - 


* '6^~ " 


—•-—Control 
-a- Wild 

Mutant 33/7 


u. 
o 






1 .OOE+03 - 
1 .OOE+02 ■ 














0 


1 2 3 

Time in hours 


4 


5 





107/110 



WO 03/060120 



10/5 

PCT/FR02/04587 



553 



Figure 23A 



□ unkown gene: mutant 63/1919 
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Figure 23B 



Mutant 63/19 in decomplemented serum 
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Figure 24A 



Q unkown gene: mutant 76/14 
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